AUGUST 1960 3/6 


AUTOMATIC 
DATA 
P ROCESSING 


JOURNAL OF MANAGEMENT AND INFORMATION SYSTEMS 


Data transmission by Microwave 


How to use service bureaux 


*Taulor of Taste’ 


7) axis automates credit accounting 


ele osaal 
\ @ 
Sed 


Gory CM 
9 


FULL LIST OF CONTENTS PAGE | 








yy hat 
cl tu 
Cinut 
1 vienn 
1 Pata 
my Ou 


it thie 


{ | 
thycost Hiren 
Para 7 Porreiye non 
ti Wa ! |?! U 
| na hoot 
| » further lopracnt 
| / ( tan ind ! hia 





! \ i 
| tat 
eee oe 
‘NV 
Head Car 1 i 
method 1 
final stace 


LAMSON 
PARAGON 


(> qi ¢ 


Dele ph 


PARAGON 


LIMITED 


WORKS, 


LONDON. 


\] 


R 


> « 


I 


t 


Dock 


) 
a: 


? 


I 


» >) 
, < 





AUTOMATIC 
DATA 
PIROCESSING voc: me comme -Aeuea 


JOURNAL OF MANAGEMENT AND INFORMATION SYSTEMS 


Comment: The Trend 


Data Digest : News of 


Wear Now Pay Later A — iscd to keep track of the credit 


facilities nded by the world’s largest retail 


tatloring 


Flow 10 l \< Svi Vic v Bureaux I ighth u vty Ue ind mmentals of ADP: 
when to us " iu ow to gauge the profit- 


W ( lark ibility © , 1 out 


The Harrogate Conference Reactions to the cent British Computer Society 


conterency 


: loday avoiding \ mM expensive capital 
f wo sot ) 
Controlling Maintenance Stores ae meee. ee Sa cae 
, | I 
iH] the Reed Pape } Group Strategy. a the tact hose of automation 
hie’ Colson Notation ‘ PUM HT ‘ el et o work with 


L R C Haward 

fecounting for SOO Million lopment er phone accounting 
Telephone Calls 

t ee | \ Sston the 

Communicating Data by Microwave ion in the 


American Report 


fn Alternative to MICR — . purpose co tanul equipment 


ike their 


The Shape oO} {las [0 ( OM? 


HM hats Vew i Systenis, Services and 
Equipment 


AL TOMATIC DATA PROCESSING 


td u4s a 


s off Mercury House, 
Moarer Roa n  S?d (Waterloo 4488.) 
Change of subscriber's address: Please notify publishers six 


weeks before change of address is to take effect, giving 
present address in full and new address. 


1960 Business Publications Lid 


i; A David Roach- 
iglas Long: A v tors John 
Wainman. § tor George 
M D G A Shallcross: 

" 





Your A.D.P. report is not 


complete — unless 


it covers the 


AEI 


Mhis system has an unequalled combination of flexibility, 
speed, reliability and low cost. It has been developed 
ind built by Associated Electrical Industries whose sys- 
tems and programming teams are on call for co-operation 


it all stages trom feasibility studies to installation, 


HIGH SPEED Pus; 


har rers 


DATA PROCESSING SYSTEM 
FLEXIBILITY 1 rngu 


COMPACTNESS / 


miv DOO sq. f 


Write for full techmcal data to Department BK 


Associated Electrical Industries Limited 


Electronic Apparatus Division 


Computer Sales 
TRAFFORD PARK MANCHESTER 17 





AL TOMATIC DATA PROCESSING 








Comment 





ALGUSIT 


The Trend 


HANKS to the pundits, the books, lectures, courses and (if we may say it) magazines 
and of course the indefatigable salesmen, the idea of automatic data processing 
has won through. What began as a small pack of snow no bigger than a man’s fist 

has now been rolled into quite a sizeable snowball. Admittedly, a lot of managements have 
still plenty of homework to do on ideas that are bandied around with nonchalance by a 
few: ideas or possibly better, techniques—-for providing management with information (but 
we mustn't be beastly to the Philistines and we have already had our say on * information 
systems"). We can settle for the fact that the trend is set fair for a lot more automatic data 
processing whether it be sophisticated or not 


With the example and experience of the pioneers, with news of fresh orders reaching us 
almost every week and with the manufacturers putting out not only better machines, but a 
more complete range of equipment, it isn't aN Overstatement to surmise that one day the 
universal business machine will be as commonplace as the office duplicator 


But let’s take one thing at a time and start with example and experience. Everybody 
loves a bandwagon bound for the lush pastures of lower clerical costs, integrated systems 
and better control -in short the salesman’s brief; and by and large those that have bought 
the salesman’s story have seen the possibilities We don't say they have reached the 
pastures, but they've had a whiff of them 


The fresh orders pouring in?) Some were suspictous at first, some took a long time to 
probe and make up their minds, and some thought the right equipment was stll to come 
along. The phenomenal success -and we use the words with care--that two manufacturers 
have had with new systems within the last few months underlines that quite a number were 
waiting for the right machine 


And this brings us to equipment. So far, we can say that we have been talking mostly 
thout Aig concerns: it is the Courtaulds, Wills and Boots that show up as tiny flags on the 
computer sales managers’ maps. But now the range of equipment has become much wider 
than it was two years ago, and so a lot more executives in medium-sized firm: will be 
listening to the man with the briefcase and glossy brochures intoning about production 
control, sales analysis and forward planning, and possibly also about more down-to-earth 
matters such as * the simultaneous elimination of errors” and card-punching clerks. 


Automatic data processing does not begin or end with the computer—in some cases, the 
computer is even expendable. At one end it ts concerned with * source data’ and putting 
these into a form suitable for processing, and at the other end it is concerned with the 
results. Between the two poles a great variety of equipment can be used, and during the 
past few weeks we have been collecting details on every item of equipment known, The 
results of this endeavour will be published in the form of a survey, the first instalment of 
which will feature in the September issue 


Like the early traders among the natives, we will spread the goods out for display, and 
we hope that this glutted shop window will be of some avail to those for the first time on 
the threshold of automation 
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COMPUTERS 


With the placing of an order for an all-transisto1 
EMIDEC 1100 computer for the Admiralty, E.M.1 
Electronics Ltd. has achieved a notable hat-trick 
EMIDEC electronic data processing systems will 
now serve all three services — Navy, Army and Ai: 
Force 

The Senior Service will use their EMIDEC 1100 
capable of half a million calculations a minute, to 
deal with a 90,000 item stock control problem at the 
R.N. Stores Depot in Wiltshire. The Air Force 
EMIDEC will calculate the payrolls of 80,000 civilian 
emplovees, and the R.A.O.C. will use a large EMIDEC 
2400 to maintain all its MT spares throughout the 
world. 

EMIDEC machines are the first of a new era of 
computers employing solid state physics. They 
are not adaptations of existing scientific instru- 
ments, but the first computers in this country 
designed from the word go to cope with full scale 
business operations. They are now in full produc- 
tion, and regular deliveries are being made all 
over Britain. 

All EMIDEC computers have the expert backing of 
E.M.1.’s Service and Maintenance organisations 


Write today for illustrated literature on our EMIDEC systems : 


E.M.I. ELECTRONICS LTD. 


COMPUTER DIVISION, HAYES, MIDDLESEX 


TEL: SOUTHALL 2468, EXT. 2319 
EE BA 
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Computer im Suburbia 


Luring people to buy 


ECENTLY KEI 
well-established 
opened a computer demonstration 
centre in Sale, Cheshire 
Established for the use of 
customers of the company's 
computing the 


sists of a) three-storey 


following 


prec edents 


future 
LO1O 
centre con 

converted 
suburban house, situated 
lined avenue some 
minutes distant from Man 

The ground floor of the 
building is the demonstration room 
where the 1010 and its peripheral 
equipment are located, as well as a 
980 computer, which AEI designed 
trom some five vears ago, 
much of the pioneer 
1010 was done 
the 


revealed by 


system, 


Victorian 
in a quiet tree 
hitteen 


chester 


seraten 
ind on which 
work for the 
The compactness of 
1O1O as quickly 
comparison with the 9Y9S0 
nucleus of the system 
arithmetic circ 
equipment, ferrite core ind 
the control desk takes up no more 
space than two medium sized filing 
cabinets, a total area of 6] feet by 
2: feet. In fact, it would be 
sible lo house the 
and sutficient 
equipment to carry out 
pendent programs in 


(the complement ot 


AE] 
visual 
The 
control and 
ts, data scanning 


Store, 


pos 
computing 
peripher i 
two inde 

parallel 
equipment in 
the computer centre) in the average 
This compactness 
has, of been achieved by 
intensive muniaturisation of — all 
components 

Above the 


on the first 
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room which will be 


courses 


used for pro 
From the size 
tL seems not more than 
SIX or seven people will attend these 
any one time, Above the 
lecture room are the small rooms 
for visiting programmers 
so-called * quiet) rooms 
runs can be prepared 
programs debugged, and files con 
verted to the computer media 

Although primarily set up as a 
promotion exhibit to lure people to 
buy, the centre will do the job ‘in 
depth” by providing training and 
idvisory facilities 

AE designed the 1010 for inte 
grated data processing by stealth 
with the possibility of linking up 
to 32 peripheral units to the data 
highways. one by one as the need 
his provides the oppor 
tunity to start small and grow big 
One order-—from AEI themselves 
has been obtained for the 1010, and 
from the air of muted expectancy 
ind general canniness encountered 
it’ the recently it seems a 
number of orders are pending 
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New Elliott machine 
Ultra high 


TH first news is _ filtering 

through of the new Elliott 503, 
the first of Elhott-Automation’s 
computers to utilise ultra-high 
speed switching. E-A say that this 
technique marks the beginning of a 


SPCe ad Swit hine 


4 Photo: at the Harrogate Conference 
(see report on page 20) 


new generation of computers, 
whose unit cost of work will be a 
fraction of that incurred on existing 
computer installations. 

Certainly, by any standards, a 
switching speed of five millimicro- 
seconds ts fast; the company asserts 
that calculations are carried out a 
thousand times faster than on 
existing computers. An enormous 
work capacity will be thereby 
credited which will be met by 
extensive time sharing, and by 
using parallel programs. The 503 
will incorporate new high-speed 
magnetic storage units giving un- 
limited extension of storage facili- 
ties, and multiple input and output 
channels. Special keyboards will 
facilitate parallel programming and 
a full range of automatic program- 
ming routines including interna- 
tionally agreed autocoding systems 
will be available. [The 503 is an 
E-A development, and is not the 
machine developed by National 
Cash, which E-A are to build, 
which was referred to in these notes 


last month.] 
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Ltd intend 
delivered to 
mechanised 
‘Life’ and 
the machine 


plunge 
insurance com- 
ign up for a compu- 
irkshire Insurance Co 
y use a 1401 when it 1s 
extend their present 
set-up. In bo ch their 
‘Non Life’ departments 
will facilitate the pre- 
paration of statistics as well as 
renewal notices. Life calculations 
and other actuarial work wil! also 

be put onto the machine 


Radio teleprinting 


and cutting out son 


N airline communications tele- 
printer which automa- 
tically locks out offices not covered 
by the messages’ calling code, and 
brings them back automatically 
into line when the message is over, 
has recently been inaugurated in 
Barbados, West Indies. The system, 
which will cover the ten islands in 
the Caribbean, from St Kitts to 
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Trinidad, works on the principle of 
the telephone party-line 

The message is code-punched 
into paper tape and fed into a tape- 
reader which translates the code 
and sends telegraphic signals to the 
25 offices in the group. A special 
two-letter calling code specific to 
each office required precedes the 
message The teleprinters at the 
receiving offices respond to their 
individual calling codes, and auto- 
matically condition themselves to 
receive the message. The tele- 
printers not concerned automatic 
ally lock themselves out of circuit 
and indicator lights warn that the 
circuit is busy; when a message is 
transmitted the circuit is automatic 
ally freed and the indicator lights 
signal that circuit ts free 

The system, the Caribbean 
Eastern Island Aeronautical V H 1 
Communications System, provides 
integrated radio-telegraph facilities 
for airlines operating in the area 
International Aeradio Caribbean 
Lid who operate the network, claim 
itis the world’s largest inter-island 
communications 
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Exporting combine 


fiufomaty Post O*thioes for al 


EN mraler to 

ran of automate mail handling 
equipment to COUNTIES 
ing and firms have 
combined themselves into a manu 
facturing consortium, under the 
tile of the Manufacturers of British 
Postal Equipment This arrange- 
ment was first brought into ctlect 
in July of this vear, when the 
members of the industry he an 
exhibition of British postal mecha- 
nisation to comende with the 
Universal Postal Union Conference 
at Eastbourne. From the exhibition 
and from the combined brochure 
mailed to every postal administra 
tion in the world, a number of 
orders have been received, trom 
Russia, Switzerland. Egypt. and 
others and the success of this may 
well mean that the association will 
continue in the future though with 
no formal tiles. Among companies 
involved Elhot Brothers Lid 


offer an. integrated 


Overseas 


enuwinee ilhied 


are 


6 


and Associated Automation, Vick- 
ers-Armstrong, Sovex,  Thrissell 
Engineering, Setright Registers, 
Harrison & Sons, and Waterlow & 
Sons 


Globe-trotter returns 
Prospecting for Leo 


OME after a ten-week light 
ning tour of South Africa and 
Austraha is T R Thompson, Gene- 
ral Manager of Leo Computers 
He has been in Johannesburg for 
discussions on the Computer 
Centre which Leo and the Rand 
Corporation are setting up jointly 
[see * Data Digest’ July] and took 
the opportunity to assess the mar 
ket potential of the big industrial 
centres of Vereeniging and Pretoria 
as well as Johannesburg brom 
there he flew on to Australia in 
order to put in hand negotiations 
for computer centres in Melbourne 
and Sydney 
“There ts a 


tremendous interest 


Thompson 


audiences were enthusiastic 


in computers in these countries, he 
“Its been forced on them by 
the acute shortage of clerks. but 
they really do understand the im- 
portance of the automatic office 
and the problems involved. 1 was 
at the second Computer Congress 
in Svdney —and there were no less 
than 700 delegates there! It was 
the same in Johannesburg 200 at 


said 
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a * Stretch” computer 


the Computer Society and 
wherever | addressed meetings 
and in all | must have spoken a 
dozen times in the two countries 

I found the audiences tremendously 
enthusiastic and = very well-in- 
formed, too!” 

Mr Thompson estimates that 
there is a potential in Australia for 
at least 50 Leos to be bought separ 
ately or jointly by big firms, about 
20 in South Africa, and immeasut 
ably greater demand for *laun 
derette’ or the time-hiring bs 
smaller firms 
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Opportunities for graduates 


| 


YRADUATES with a good 
sclence or mathematics degree 

ire to be tavited by the British Tron 
and Steel Research Association to 
study for a diploma in Operational 
Research, under a new 
ipprenticeship scheme 

BISRA say that apprentices wall 
become members of teams engaged 
on actual research ino the steel in 
dustry In this way, they wall 
only learn specralist techniques, but 
their practical appheation to 
industrial problems I hye 
graduates will eventually sit for the 
diploma in Operational Research 
which the London School of Peo 
nomnes has recently mostituted. Phe 
scheme is sponsored by BISR A'S 
Operational Research departmen 
in conjunction with the | St 

Ihe Association owill regard 
graduate apprentices under the 
scheme as temporary members, and 
will pay them £700 per annum, with 
an extra £25 for every vear above 
21. But will this be adequate to 
attract the men whom they want 
and to justify. a. scientist 
“hack to school’ for two 
fhe response to the appeal will be 
watched with interest 
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Stretch for atoms 


First giant signed up 


HE UK. Atomic Energy Auth 
ority has signed a contract for 
This com 
puter will supplement the IBM 709 
which 1s at present working in 
Aldermaston and will be installed 
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there in about September 1961. sists of 50,000 instructions on a_ by the failure of an engine, to be 
This is the first contract for a single reel of magnetic tape which assessed at various stages of the 
Stretch class system in this country, enables the computer to recognise flight 
though this machine has been in- incoming data and select the job to It is estimated that this simulated 
stalled in the United States be done at the appropriate time flight on the computer will save 
Currently, IBM are guarding The use of the computer will 25 percent in machine costs, and 
details of Stretch very jealously but enable scientists engaged on the’ will allow data to be analysed in 
this much they do reveal about the project to see how their design three to four days, as compared 
Authority's machine: it has ran- modifications will affect an actual with five to six weeks formerly. 
dom access dise storage units, cap- flight in space. The computer will Most important of all, it will cut 
ible of transferring one word every also analyse vibration and heat down the ‘live’ flights necessary 
eight) microseconds; six magnetic transfer of the engine booster as before a final launching. The V 2 
core storage units, which have a tt develops up to 36 million horse- had to have 1,000. test firings. 
retrieval time of 2.18 millionths of power, and will enable the redivid Thanks to Spook, Saturn will need 
i second: and a very large magnetic ing of I iel supplies, mad2 necessary only ten! 
tape backing store 
Stretch will cover about the same 
floor area as the 709, but is 75 to 
100 times more powerful. It will ; ‘ i 
be able to complete 100 thousand Starting next month... 
millon arithmetic operations pet 
second. IBM claim that the Stretch aa hb of 
system is the most powerful and Al rOMAT [Cc 
versatile svstem in the world. Over 
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RANGE TEVEATCH, WME RCINES,: 2) This survey. which will run over several 


VICE ( ile to waireralt ysten s Ps 
ind navigational units. This com issues, will provide a very thorough 


hy 


pany jOorntV Sponsored 
Bendix Corporation ot Aimer a 
ind the Telefunken GmbH of Get also to the great deal of equipment 
kd the porntomanavginw du . . * 
ee ee ee associated with modern data processing. 
oneer Division of Bendix Part | — whieh will appear in the 
Krumiling of Lelefunken , ° * 
ther equipment to. bi September issue — will cover 
d ire url ne {] rh 
juIipment and navigation 


including — airborne LARGE AND MEDIUM SIZED 


Teldix will be respon 


servicing and) manuta DIGITAL COMPUTERS 


rborne SVstems on the 


buver’s guide not only to computers but 


{ 


104 and the Fiat G-91 
If you would like to have your own personal copy 
of AUTOMATIC DATA PROCESSING, to read at leisure 
or to keep for permanent reference—one that 
It * ghosts” space flights you don’t have to tick and pass on—you can 
HE eight-engine booster of now order it from your newsagent and have it 
Saturn, the US space vehicle delivered to your home, for only three shillings 
ge Bens peace er age process and sixpence ~ties wry, = . . 
reaches the launching pad. This AUTOMATIC DATA PROCESSING is published by 
will be done -at a fractional cost Business Publications Ltd., Mercury House, 
by the IBM 7090 guided by an 109-119 Waterloo Road, London,  S.E.1 


automatic monitoring system 
known as Spook (Supervisory pro 
gram over other kinds), Spook cor 


Spook simulation 
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PUNCHED CARD USERS! 


“INTAPIN”— 






is the name we have given 
to our own range of Pre 
Selective Plugboard Wiring 
Components. Whilst com 
pletely interchangeable with 
the fundamentally similar 
equipment introduced to 
many installations by our Company, 
“INTAPIN "'y incorporates modifications, 
refinements and additions designed in the 
light of our experience, to enhance the 
efficiency, reliability and, above all, economy, 
of this modern method, whereby one basi 
Control Panel can, in a few moments, be 
set up to perform alternative machine 


functions 


“INTAPIN" is available to all Punched Card Users, 


and full details will gladly be provided on request 


PUNCHED CARD ACCESSORIES LTD., Abbey House, Victoria Street, London, $.W.1 
Telephone Numbers » ABBey 1396 and 2691 3 
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WEAR NOW — 


retail tailoring organisation use a 


computer exelusively — to keep track 


of 


customers credit aceounts 
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ITH 600 retail branches in Britain and 
Northern Ireland, 14 factories and about 
25,000 people in their employ. Montague 
Burton are the largest tailoring concern in the 
world. They dress one man in five, and sell three 


times as many tailored clothes as 


specifically 
otf-the-peg garments. 

The chain of 600 branches is very much con- 
trolled from the company’s Leeds headquarters, 
Where in fact the largest factory is located. All 
orders come to Leeds -normally * measurement 
forms” to which are appended lengths of cloth 
before being despatched either to the Leeds pro- 
duction areas or one of the factories 


time the may be 


At any one 
company stocking 18&-20,000 
pieces of cloth, and the records for these are, of 
course, kept on punched cards. Burton have long 
been punched card users their first installation 
dates back to 1929 and, in fact, they have two 
distinct punched card installations one of which 
iS lo 


repare a payroll of 13,000 employees 


t 
t 
1 
i 


covering SIX separate factories Howevel the 
biggest punched card clerical effort is in keeping 
branch records preparing stock lists (for stock 
auditors), ete. Recently. they have gone one stage 
further in the use of mechanised equipment 


Burton's 


last 60 years on a cash basis, but towards the end 


business has been built up over the 


of 1958 it was decided that the company would 
offer credit facilities in respect ol both tailor-made 
IyV-lo-Wear garments This facthty was to 


al service to the customer and, as fat 


as possible, tailored to his requirements; for 
example, repayments could be made either weekly 
or monthly, but in no way was the facility to 
detract from the established cash trade. 


These facilities did begin on November 1, 1958, 
with a hastily devised handwritten system of 
recording accounts. It was, of course, clear from 
the start that a considerable amount of additional 
work would be involved and that a mechanised 
system would eventually be required. A number 
of machine manufacturers were contacted and 
subsequent investigations showed that a small 
computer could undertake the job and would give 
experience before extending further into the field 
of computers for all branch records. Consequently, 
Burtons ordered an ICT 1202 computer in March, 
1959, and emphasised that an early delivery date 
was required 


The computer was delivered in November 
eight months after the order was made--and a 
computer credit sales procedure is gradually taking 
on the work performed under the manual (hand- 
written) system \ account has a 
limited life in Burton's case a garment bought 
on credit is normally paid off within 10 months 
and so it is possible to iid accounts through 
the manual system and put new accounts on to 
first system under- 
and the computer 
procedure ] not delave by the takeover of 


credit 


the computer. In this way the 


goes a sure, if lingering de 


exusting accounts 


he system: the 
inch copy. and 
(right) 














Burton's branches are organised in geographical 
areas, and at present eight areas have their 
accounts processed on the computer, and by the 
end of the year the accounts of the S00 branches 
should be dealt with in this way. 


The System 

Burton’s credit system works in this way: 
when a customer wants to buy a suit or coat 
on credit. providing the branch manager 
approves, he is asked to sign an agreement. He 
can choose whether he will pay off his * account’ 
in 40 weekly instalments or 10 monthly ones. 
Burton require that at least 10 percent of the price 
of a garment is paid as deposit and then add five 
percent to the remaining balance this they call 
a “service charge’ which is levied to help cover 
the costs of running a credit system 

When a customer wants to buy off-the-peg 
garments on credit, these are kept for him while 
the agreement is sent to head office for vetting 

In the case of made-to-measure clothes, the 
‘measurement form’ is despatched to Leeds along 
with the agreement. 

In Leeds the proposed transaction is examined 
to see whether it is reasonable (fe. the would-be 
customer will have no difficulty in paying the 
instalments) and then headquarters return a copy 
of the agreement to the store, and mail the 
customer direct a credit card on which will be 
recorded his instalment payments. The credit card 
is sent to the customer's address to make sure It is 
his authentic habitat 

Having been advised by the branch manager 
that his order is ready and with the credit: card 

lS possession, the customer can now go and 
lect his garment. At this stage he pays his first 


nstuiment 


ti 


In Leeds the information contained on Burton's 
if the agreement is punched on to cards: the 
vf cach instalment, the stock number. the 
ch’s number, the retail price. the initial deposit 
d. the total amount allowed on credit, and the 
ervice charge 
These ‘agreement information’ cards, known 
as ‘new business * cards, are checked, particularly 
the value of instalments against the total amount 
or credit and the service charge 
The cards are then held ‘in suspense” until, 
it the branch, the garments are collected, and 
headquarters are notified of this. Then a pilot 
card to tie in with each * new business * 
punched with 


card IS 


the branch's number 

the order number 

the account number (the number on the cus- 
tomer’s credit card) 

the week number of collection 


Once this has been done Burton have on cards 
all the information required for keeping track of 
a customer's account. 

The pilot cards are merged with their related 
“new business’ cards for the purpose of pulling 
those cards relating to garments collected during 
the week. This is done to be able to find out the 
‘life’ an account will have. Both cards (pilot 
and *new business’) are put through an IC] 
S50 electronic «calculator which works out 
how long each account will be opened and how 
many payments will be due (the credit allowed is 
divided by the instalment value) and the results 
of these calculations are punched on to the * new 
business * cards 

The cards are separated and then the * new 
business * cards are tabulated to give a garments- 
delivered list which is used for financial account- 
ing purposes at Leeds. The cards are then filed 
until the updating period 

When a customer brings his payments to the 

ranch store these instalment payments are 
recorded on his credit card-- after each instalment 
the branch cashier works out the new balance 
owing on the credit card— and also on the branch's 
instalment list (see illustration page 13) 

Each instalment list has room to record 39 
payments, and as credit customers pay their instal- 
ments, their names, account numbers. amounts 
paid in and balances owing are recorded on one 
line: the date is also recorded against each pay- 
ment, and when a customer is entitled to an 
allowance off the service charge for quick payment, 
this, too, is noted. 

Copies of these instalment lists are sent to head 
office daily Head office these lists 
from the various branches in) random) order. 
but all the accounts and payments on one list 
have a@ common branch number 

Cards are prepared from these lists. As only 
account numbers and amounts paid are punched, 
six entries can be recorded on one card. Batches 
of cards are then tabulated and at the same time 
a control card is produced. On the control card 
is punched the total of amounts in that particular 
tabulation run, and this card is used later in the 
system as a check 

The cards prepared from the instalment lists 
payment cards — are filed with the other cards 
(pilot and “new business") which give all the 
details about the various accounts. All the cards 
are segregated by branches 


receives 


The computer run 
Burton update their credit accounts, on a cyclical 


posting basis: each branch's accounts are updated 
once a month, the computer updating the accounts 
of a number of branches each day. The computer 
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Purchased exclusively for one job. Burton’s machine, which will handle the accounts 


of stores Like this one. will mean 


procedure itself is simple: binary balance cards, 
each of which holds ten accounts, are first read 
into the 1202, and the account numbers have been 
so contrived that they tally with registers on the 
computer's drum store. Next. the payment cards 
are read in, and the information they contain ts 
When all the cards have 
been fed in, within the computer old balances are 
picked up 


paid, and the new balances are recorded on the 


also stored on the drum 
reduced by the sums that have been 


drum 

At this stage the computer drum holds the new 
balances and the amounts paid, and all the con- 
tents of the drum are printed out. Five account 
numbers are printed on each line and against these 
are shown cash paid and balance outstanding 

[his print-out is followed by an arrears routine, 
which prints out separately all those accounts 
which need attention 
drill for dealing with 
which begins with reminder letters and may end in 
some cases with legal action. None of this. of 
course. is performed on the computer although 


Burton have developed a 


so-called * slow payers” 


the print-out gives all the information such as 
imount 
of weekly 


of arrears. date of last payment. amount 
or monthly instalment from which the 
arrears drill can be followed 

Burton state than when a man buys a suit from 
them on credit, what they want- eventually —for 
that suit A suit that has had some wear 
is no good to them, and they don’t want it back 
Hence their credit system must 


IS cash 


accounting 


ensure that the monies that should be coming into 


the stores do arrive: 


also it must be accurate--to 
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saving of 100 stafl 





noufy a man that he is in arrears in his payments 
when in fact this is not the case could create ill- 
will. So the company’s system carries a number 


of built-in checks to eliminate errors -particularly 
errors that might lead to posting payments to the 
wrong accounts 

One potential source of 
the branch stores. The entries on the instalment 
lists are made by hand. and it ts possible for 
branch cashiers to inadvertently write a wrong 
account number or else for their entries to be mis- 
read at Leeds when the mation on these lists 
is transferred to punched cards. With this in mind 
Burton have investigated the possibility of pre- 
paring the instalment lists in the stores by machine. 
Bell Punch will shortly supply Burton with a small 
machine which would print an accoun’ number 
from a plate as well as variable iniormation. 
The customer's credit card will incorporate a 
small plate with his account number which he 
will present each time he goes to make pay- 
ments, the variable information—how much he 
paid -being set up each time. With printed, 
instead of handwritten, instalment lists, Burton 
will install an Electronic Reading Automaton 
(FRA, made by Solartron) which would * read ° 
the lists and punch out the relevant data on to 
cards-—hence eliminating all possibility of ‘ errors 
of translation.” 

This, of course, 1s looking ahead, but it is 
anticipated that the first of these machines will be 
introduced into the branches in about 12 months’ 
time when FRA has been installed at their head 


office 


rors ts to be found in 
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PLANNING AND PRACTICE—8 


How 
SERI 


to use 


ICE 


BUREAUN 


For special problems—scientifie and statistical 
—or small volumes of data or as an intro- 


duction to electronic data processing, service 


bureaux are ideal. 
has usually 


planning. 


But even use of a bureau 


to be preceded by considerable 


W Clarke. Urwick Diebold Ltd 


bureaux has undergone 
considerable development in recent: years. 
and there is today available for business. 
technical and scientific a wide range of 
and that do 
not involve owning or the full-time renting of a 


computer system 


purposes 


computing data processing services 


The concept of a bureau is not, of course, new, 
and long before computers became commercially 
available there existed punched card 
bureaux carrying out a large variety of work. With 
the advent of large scale data processing units, 
the possibility of buying time rather than equip- 
ment has taken on significance even for the larger 
company 

The term * service bureau * will be used not only 
to describe a centre for renting computer time, but 
also to include any form of sub-contracting of a 
computer or related services 


Service 


Used in this sense, 


16 


service bureaux range from a fully pledged organi 


sation that takes over an entire problem or appli 
an organisation that may be willing to 
make available some of the idle time on its com 
puter. but without offering the related services. In 


Britain, as in other countries. there are 


cutlion to 


a number 
of companies “ho are not using their machines to 
full capacity, and they may make time available 
at quite moderate rates to recoup some or all of 
their costs for these idle hours 
manufacturers 


Some computer 


who previously concentrated on 


providing the full service —including luncheons 
are now adopting the approach of selling time 
(without any of the associated frills) on strateyic- 
ally located machines 
Which of these types of services can best serve 
a particular company or organisation obviously 
depends on individual circumstances. Companies 
that are just starting to use such services and have 
AUTOMATIC 


DATA PROCESSING 





systems design and 


programming 


be best served by a well organised 


service bureau that is equipped to do the whole 
job. The same is true of firms that use computers 
only for occasional problems and require periodic 
or one-time solutions to. particular problems 
Other companies may have their own small com- 
puter or mechanised accounting system and 
merely wish to use outside machine time to handle 
peak loads or to solve particular problems that 
require a machine system with greater capability 


than their own 


Who Uses A Service Bureau? 


1. Companies that do not have sufficient volume 
of data processing to warrant a computer of their 
own. Such companies may have an occasional 
‘one-time problem ~ to process, such as a market- 
ing or research assignment. Others will per.odic- 
ally have a repetitive operation such as a weekly 
payroll or monthly or quarterly reports 


+ 


Companies that are considering the instal- 
lation of a computer but are sceptical that a * black 
box * can actually handle the work. A computer 
service bureau affords a convenient means to dis- 
pel such doubts by permitting the company to see 
the practical effect of entrusting its work to the 
computer. Thus fora comparatively small expendi- 
ture in service bureau fees, a company can deter- 
mine by actual experience the relative merits of 
the computers made by the various manufacturers 
However, a word of caution should be sounded 
here: although a service bureau employs highly 
skilled and trained staff, a * one-time” problem 
does not afford the opportunity for a full know- 
ledge of the work involved to be gained, or for the 
best solution to be found These factors must 
therefore be borne in mind when attempting to 
consider the results tn the light of what might be 
expected to be achieved by the company with its 
own installation 


3. Companies that are preparing for their own 
computer installations. Such companies may want 
additional time to be allowed by the manufacturers 
to test and debug their own programs before their 
automatic data 
Furthermore, 


installed 
service bureau experience can pro- 


processing system ts 
vide a good training ground for those employees 
who will be working in the company’s automatic 


data processing installation 


4. Companies that have computers of their own 
may resort to a computer service bureau for special 
work or to take care of peak loads 


that have 


Companies 
a medium or small computer may have 
periodically too much work for their own com 
puter facilities but not sufficient volume to warrant 


aT 


a lurger installatior castonally a company will 
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have a problem that will cost more to run on its 
own equipment than it will on the giant computers 
available in some computer service bureaux. 


Preparing the Problem 

The preparation required depends, of course, on 
the nature of the service that is being bought. 
Where pure computer time is purchased, then an 
extensive and detailed study by the company is 
required. Complete systems flow charts must be 
created and programs prepared. As much atten- 
tion should be paid to the method of input pre- 
paration and output format as to the detailed 
computer program, and the transport problem 
how to get the data to and from a bureau —should 
also be considered in terms of time and bulk. 
Nothing can be left to chance as the service 
bureau is to a great extent working blindly in these 
cases. Even when the detailed work ts given to 
the service bureau certain preparations are neces- 
sary to assure Maximum results 


| THE PROBLEM MUST BI 
EXACTLY DO YOU 


DEFINED 
WANT ANSWERED? 


WHAT 


Defining the problem is comparatively easy if 
you have been manually. In_ this 
instance, of course. you are thinking of a com- 
puter purely in terms of what it might save in 
money or time. But if you are not already solving 
the problem, defining it can be quite difficult, par- 
ticularly when a new concept or new information, 
not previously available, is involved 

Defining the problem seems an obvious first 
step. Yet the almost uni 


solving it 


rsal complaint of service 
bureau executives is that customers so often are 
not able to say exactly what they want. 


) THE PROBLEM MUST BE SUSCEPTIBLE TO 


SOLUTION BY A COMPUTER. Computers are versa- 
tile and they can do a great deal, but they cannot 


accomplish miracle To be suitable for solution 


Companies just starting to use 


computer services and with no 


internal systems design and pro- 


gramming facilities are best served 
by a service bureau equipped to 


do the whole job 





by a computer, a must meet certain 
requirements 

A very brief outhne of the problem will be 
sufficient to enable a service bureau manager to 
answer this question 

3 THE PROBLEM MUST Bt 
WORTH SOLVING BY COMPUTER 

If you are already solving the problem manu- 
ally, you merely compare your present me and 
cost for doing the problem with the maximum time 
and cost estimated by the service bureau after 
they have looked into the problem. Normally, to 
jusufy the processing fee. the present cost must be 
well above the maximum cost estimated by the 
service bureau 

If you ure not doing the problem at present, this 


problem 


LCONOMICALLY 


necessitates your pulling a monetary value on the 
estimated worth of having the new information, 
ie ny the problem solved) Naturally this est 
Mate must be less than the maxtmum cost estimate 
ubmitted by the bureau 

4. IN WHAT PORM IS THE INPUT AVAILABLE 


IN WHAT FORM DO YOU WANT THE OUTPUT? 


From the bureau's point of view, such informa- 


AND 


tion as eXtremely important in determining an 


If the input data that 
is to be submitted to the bureau in order to solve 


estimate of time and costs 


the problem is in the form of punched cards, paper 
tape or Mugnetic tape, processing will be far easter 
(and hence cheaper) than if the raw data is in the 


form of source documents 


S. OTHER ESSENTIAL INFORMATION IN 
EVALUATION OF THE PROBLEM 
p> Is the available input information of sufficient 
quantity and scope to produce the desired out- 
put? 
& Is the input information in a form that ts easily 
read and prepared for transeription to machine 
language? 
> In what form do you want the output? The 
work involved in preparing output in the form of 
punched cards, paper tape or magnetic tape ts 
far simpler than if it is to be in the form of a 
finished document 
if the computer ts to be given the precise instruc 


THI 


This information is necessary 


tions Necessary to process the problem through to 
the solution 

p> If the output is to be in the form of a finished 
document, what is the precise layout to be? Of 


desired 


what size and form is the required stationery” 
(The form of the input-output ts important because 
i determines what peripheral equipment ts neces 
sary in the solution of the problem) 


Preparing the Estimate 

After the potential customer submits the deserip 
tion of his problem, he first wants an estimate of 
the cost and the ume required to produce the 
information he ts seeking. Before even preparing 
the estimate the service bureau will require to be 
sauistied on certain points 


| The 


problem must be completely stated 


Last year AUTOMATIC DATA PROCESSING published a series of articles on the work that was 


being done on the computer centres set up in london by the various computer manufacturers. (See 


AUTOMATIC DATA PROCESSING VOLUME | 


NUMBERS 2, 3, 4, 5 and 6.) 


At that time a great deal of work done—over 50 percent—came under the general label of 


scientific and technical’: engineering calculations, concerned with as divers subjects as dam-building 


sod wind tunnel tests. 


The picture remains much the same today, for the nature of this work lends 


tself to the quick visit to a computer bureau where it is known that a library of subroutines can be 


quickly tapped—for the rapid solution of, yes, the one-off problem. 


Below are given the charges levied by the various London computer bureaux: 


Computer 


£30 


£50 
£15 


£27 


English Electric Deuce |! 


Ferranti Pegasus 
Sirius 
650 


when 


IBM United Kingdom 10s. 
linked to 


407 line printer £36 


£35-£50 
£55-£70 


£40 
PROCESSING 


Leo II |! 
Leo II 5 


Leo Computers 
National Cash 405 
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Che problem must be mathematically sound 
3 The solution must be practical 
4+ The input data must be adequate in volume 
and scope. It must also be available in a 
usable form 
How long the service bureau requires to make 
its estimate depends upon the complexity of the 
problem, the quantity and quality of the infor 
mation available, and how much pioneering work 
s required as far as the programming ts concerned 
A problem requiring more or less standard pro- 
sramming techniques may take only a few hours 
A problem, on the other hand, that 


requires a unique program may take several weeks 


to estimate 


In preparing the estimate a service bureau goes 
through five basic steps 


birst. the method of attack The programme! 


| 
decide his broad approach to the problem 


Secondly. a detailed flow chart is made to dete! 
¢ These 
must coincide with the specific instructions the 
Where 


P } * 
le to fit avarlable 


mine the number of steps and sub-routines 


computer will execute possible the prob 
sub-routines. The tlow 
sed to show graphically the logic of the 


determine the 


ommitments 
This ts 


the 
the 


re than 

undertake 

ments to 

is Mportant to provide 
ind debug the pro 
machine tume 
Many Wav 


valuable to firms th: occasional 


in the business, technical or scientific 
fields and to companies with occasion i] problems 
requiring greater capacity equipment than would 
be justified by their normal needs. Also for the 
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THE FUTURE FOR 
SERVICE BUREAUX 


in Britain computer service centres were 
first begun by the manufacturers. in order to 
sell computers, each manufacturer needed to 
put a computer in « ‘shop window’ to lure 
prospects. Soon it became obvious thet the 
‘shop window’ computer could well be put 
to work and so it was—aet first, in some cases 
on intra-company problems, and then later on 
a commercial basis for outside organisations. 
Now menufacturers are moving machines into 
their provincial offices to cater for orgenise- 
tions outside London. 

But it is to be expected that future bureaux 
will not be run exclusively by the manufacturers. 
Already some of the universities with computer 
installations offer time on their machines to 
local businessmen, This trend will continue, 
particularly when the universities begin to 
purchase large machines and need to find e 
source of income to pay off their purcheses. 

Also one or two organisations may be set 
up purely to go into the computer time-hire 
business. This has already happened in the 
USA and one American company, the Cor- 
poration for Economic and Industrial Research, 
is currently setting up a British subsidiary. 

Quite epart from individual companies whe 
might start up time-hire services as a side-line 
to take up slack time on a machine, locel 
government bodies and trade and research 
associations might enter the time-hire business. 

Thus for the would-be user, particularly the 
small firm, the outlook is bright 


smaller firm which, in anticipation of growth or 
for the sake of immediate Management improve- 
ment, may want t nvert certain applications 
omputer, they 


can fill a ed nractical terms, there 1s no 


without the 
reason why comp bs done on a vice basis 
sin pur- 
sfactory results may 
often be traced merely to the fact th 


should not as smoothly 
chased equipment nsat 
the areas 
not clearly defined, parti- 
cularly when it is not clearly established what 
part of the is the company’s own 
responsibility and what exactly is required of the 


of responsibility were 
OpPe©rallol 


service bureau 

With rare 
bureau has necessitated a piecemeal, application 
by application approach, and therefore has not 
provided a company with the real advantages of 
Where such integration or 
full use of computers is not possible, or cannot be 
economically justified, purchase of computer time 
and service can still provide real benefits. It ts 
not, however, a substitute for an effective auto- 


exception, employment of a service 


an integrated system 


Matic processing system 
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The 


Over 350 people travelled to 


Harrogate last month to attend 
the second annual conference of 
the British Computer Society. 


Did they all go home the wiser? 


Y ideal conference would be one where 
speakers always spoke into the micro- 
phone and were struck by a specially 

weighted chairman’s gavel when they mumbled 
inaudibly to the blackboard. where 


panelists had collectively connived to cover a 


symposia 


subject beforehand so that their contributions were 
as clear and logical as successive chapters of a 
hook, 


subject to excessive draughts, and where circulated 


well-written Where conferees were not 
abstracts of papers were not merely occasionalls 
indicative of what speakers would say 

British 


Computer Society was not my ideal conference 


Alas, the second conference of the 


| suspected this would be so when I learned it 
was to be held in Harrogate -not my favourite 
spa. Sull 


salesmen, the users and programmers 


there we were again the boflins, the 


nearly 40 


+4} 


H arrogate 


of us, they told me in the Press office. with 
delegates from overseas, too, gathered to heat 
thout the state of the * art.” 

Certainly, this was a slicker conference than last 
year’s. The society, having learnt something about 
public relations, no longer hides its light under 
bushel. (There was a rumour that the society's 
council invited Lady Lewisham to open the con- 
ference but she regretted ) An emblem with 
the letters ~ BCS* picked out has been designed 
folders, abstracts and lapel 


badges, while blown-up versions of 1t were in the 


and this adorned 


conference room of the Sun Pavilion (a real mis- 
nomer, this). From the proscenium arch — for the 
chairman and speakers were elevated to a stage 
this year -the organisers hung a white board on 
which was printed a quotation from Nansen 
The history of the human race is a strugel 
from darkness to light. Man wants to 
and when he ceases to do so, he 
Man 
With this exhortatory, if tautological, thought 
hefore them, conferees settled down to become 
men 
BCS conference procedure resembles in one 
respect that of the LS Congress: Congress mem- 
bers are limited to five-minute speeches on some 


weasions but are allowed to) publish lengthies 
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° 


Conference 


unspoken speeches in the Congressional Record 
Similarly 


resumes of the papers they had prepared, while 


some conference speakers gave briet 


the papers will eventually be published in full in 
the society's journals 

In this way a great deal of ground was covered 

on the progress toward a common language and 
in autocodes, on the use of computers for a Variely 
of commercial purposes from = market research 
analyses to invoicing in a shoe company, on 
university and commercial computing centres, and 
studies in control and 


on simulation process 


planning 


Wired-machine problems 


In the symposium on computing centres, Mr 
\ H Beaven, of National Cash, reported that the 
idea of producing computer input tapes on suto- 
matic punches coupled to accounting or adding 
machines was gathering momentum, and outlined 
three computer service jobs prepared in this way 
Obviously the wired-machine idea (accounting 
machine coupled to tape or card punch) has 
certain attractions for the small and medium-sized 
tirm, particularly when it is realised that computer 
time-hire is not necessarily expensive, but the use 
of by-product tapes poses certain problems with 
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ra many ; 


regard to error routines. Mr. Beaven, commenting 
on his experience. explained that 
operators of the tape-originating machines needed 
correcting data or 
computer program 
ith a number of error 


company’s 


a simple set of instructions for 
operating errors, while the 
needed to be 
symbols 

Mr A R Bagshaw, of Ferranti, raised the novel 
point that when his company’s London computer 
centre took delivery of a time-sharing Orion 
computer, the problem would arise of how to 
charge customers when two jobs were being run 
Mr Bagshaw did not pretend 
he had all the answers. However enough was said 
to make the point that for companies in the com- 
puter machines 
would have some weighty advantages—-particularly 
encountering some of 


at the same time 


service business time-sharing 
whenever a customer began 
his errors 

Automatic coding, as I mentioned above, was 
again on the agenda. The Society’s president, 
Dr Maurice Wilkes, in his opening address, spread 
the word that * the real breakthrough on automatic 
programming on the business side has yet to 
It was left to Mr R M Paine, of ICT, to 
reason why The idea of developing a machine 
language which was also English had been over- 


come.” 


Continued on page 33 
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ontrolling 


Vatntenance 


SSLOreS in the Reed Paper Group 


A lot of 


capital 


is tied up in a papermaking 


machine and down-time must be kept to a minimum 


and machine replacements always on hand. This is 


why one of the first jobs Reed put on their computer 


was “maintenance stores control 


HE m na fir 


Caroul wi 


tories of the Reed Papert 
consists of 20) associated 
ompanies, are scattered throughout Eng- 
d. Scotland and Northern Ireland. The head 
Mtice isin London, at LOS, Precadilly, and several 
mills including the largest. at Avlesford, are in the 
traditional paperma country of the Medway 
valley in Kent 


Group policy has been to 


ombine resources 
and services in a central pool and at the same time 
to allow to the associated companies their own 
identities and traditions The yroup’s physical 
resources, particularly in respect of research and 
development, are at Aylesford, where there are 
6.6000 employees in mills, factories and workshops 
occupying S00 acres 

In addition to making newsprint and other 
printing papers, the Reed group manufactures 
wrapping papers, Ussues, paper sacks, corrugated 
fibreboard and laminated plastics. The list is not 
exhaustive: diverse activities have grown out of 


7? 
-- 


the business of papermaking. For example. the 
suck-filling 


machinery for ims customers: and Investivation ol 


troup) designs and = manufactures 
the printing qualities of papers is conducted in the 
research and development laboratories at Ayles 
ford, where, also, the group’s vehicles are mai 
turned and serviced by Reed Transport Ltd 
Although, in line with the general policy, each 
of the 
of them can call on a central data processing 


20 companies ts a self-accounting unit, all 


department for service. For a number of years 
this was provided by electro-mechanical punched 
ecard equipment. In 1954, Reed decided to order 
a small punched card computer, not only to 
improve the service but also to guin experience of 
what was then the new field of electronic account- 
ing. However, after considering their needs stull 
further, they eventually came to the conclusion 
that it would be better to have a somewhat larger 
machine with magnetic 


extensive duta-storage 


facilities 


AL TOMATIC: DATA PROCESSING 





As oa result of this decision, they ordered a 
National-Elliott 405 computer in March 1957, The 
equipment, including magnetic film units and an 
off-line machine for converting the output films 
into punched paper tape, was delivered about [8 
months ago 

During the intervening Reed recruited 
programming staff and enlarged ther O & M 


section in order to deal with the comprehensive 


period 


systems analysis Which was necessary before pro 
vrams could be written They also erected a 
specially-designed building to house the computer 


system 


Choice of first job 


application 


made full use of the m une Ss facilities 
considerable ) am random 
nabliy strict 
panies, and 


mount of 


}} ortunittes to 


make definite saving ver and above any 


reding-up of > cleneal work or elimination 
of manual effort 


The economic vapermaking 


machines, together holer-house 


AL GUST 1960 


and generating equipment, depends very largely 
on the minimising of downtime caused by unfore- 
seen breakdowns. It is also essential that: pre- 
ventive maintenance should be achieved with a 
minimum loss of productive time. Similar con- 
siderations converting — factories 
making multi-wall sacks and corrugated containers 
where, although plant units are not so large, the 
breakdown of one unit may very well have reper- 
cussions upon others in that the flow of partly- 
processed work from. one 


impeded 


apply in- the 


machine to others 1s 


It is therefore Most important to apply a satis 
factory system of stores accounting and control to 
the multitudinous material, machine parts and 
spares Which must necessarily be stocked to ensure 
that machines are kept tn productive use. The 
maintenance function is subdivided in the larger 
mills so that mechanical, electrical, boiler house, 
instruments and civil eng*neering are each the 
responsibility of a maintenance department head, 

supplied by a separ- 
ate store controlled | he departmental chief 


engineer, Who ts primaril 


the departmental needs be 


esponsible for ensuring 

that he does not rut vort of vital materials 
‘nsure that finance ts not 

wd t m undu lurge stocks 


The importance 
fact that in one 
division alone the ¢ of mutntenance exceeds 


£? OOO 000 ne innul oy hich almost 60 percent 


provides the neces- 

‘ing operated in 

and covers Over 

7TO.000) stoch tem witt i total value of some 
£1 SOOLO00 


The system updating apph- 
cation in that the stor edgers. now maintained 
on Magnelic ly updated in respect 
of all stock movements tl have occurred since 
sume ume, i.aformation 
ction, and 
analyses of the erials used on various 
machines 


the previous 


about exceptional iten » printed for 


up-dating is done 
weekly instead of monthly, as under the old 
system 


The weekly » action include lists 
quantity held in-stock 
is above maximum level, lists of stock items where 


the quantity ts at or below the re-order level, lists 


of items where the quantity is at or below mini- 


of stock items where the 


mum level, 
that varied 


nd lists of items purchased at prices 
9 more than 10 percent from the 
current average price 


al 
} 


These and other reports, appropriately acted 
upon, ensure that strict control is achieved. In 
ich weekly updating run there is also 
produced for accounting control purposes a full 


respect of 


23 





statement of the transactions that have been pro- 
cessed, showing opening balance values, receipt 
and issues values, and closing balance values for 
each store stockholding. Occasional reports, pro 
duced when required, provide information in res- 
pect of redundant and slow-moving stocks and 
valuations of stocks at maxtmum and minimum 
levels in comparison with the actual value of 
stocks held 
lake-over tactics 

The stores appheation was taken over gradu 
ally, starting with one small section. Previously, 
the programs (involving some 8,000 instructions) 
had been exhaustively tested by cunning dummy 
“abnormal 
ties. Nonetheless, it was still necessary to make 


data which included all conceivable 


sure that they would work just as well with normal 
operating data, and for this reason the computer 
system was run in parallel with the old punched 
card system for six weeks. During the parallel 
running, Reed compared the results obtained from 
the two systems and reconciled them as far as was 
necessary to provide evidence that the computer 
system worked 

After the first section, representing about 6,000 
stock items, had been taken up successfully, the 
period of parallel running was halved for the 
second section of roughly the same size. There 
after, new sections were brought into the system 
without any parallel running at all, at intervals of 
three or four weeks 

Each take-over involved negotiations with the 
management of the concerned, for 
itthough the data processing department was using 
1 common computer program to process the data 


company 


vas still necessary to attend to local needs in the 
ryamisation of procedures. There was also the 
inconsiderable work of setting up stores ledger 


on magnetic film 


r,t 
PCO 


Bin records 

It ha decided to retain ordinary bin 
records for the time being. These records, kept in 
the form of loose-leaf ledgers, are concerned only 
with quantities, but 


been 


contain information — on 
maximum, minimum and re-order stock levels in 
addition to suppliers’ names, delivery periods and 
quantities held 
In this way. the ordering of fresh supplies can 
be put in hand at the earliest possible moment 
that is, when the storekeeper makes and records an 


issue and sees that the resulting balance is at or 


below re-order level) When the computer processes 


such movements, perhaps several days later, it 
produces an ‘exception’ report on all items at or 
below re-order level. and on the strength of this 
‘chasing’ action can be taken to ensure that the 
new orders have been placed 


The retention of bin records by the individual 
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companies using the central computing service ts 
primarily a safeguard against sudden surges in 
demand. It also reflects the fact that the main 
tenance stores system ts concerned with items for 
which the rate of usage cannot be readily ot 
accurately predicted 

Reed are hoping to improve the definition of 
their maximum, minimum and re-order levels by 
computing these in the light of usage over a fatrly 
long period, and also taking into account the 
maintenance engineers’ assessments of the number 
of weeks’ stocks itis desirable to hold. The, hope 
to achieve a reduction of about VW percent tn the 
finance locked up in stock 
of about £20,000 a vea 


representing a Saving 


All stores receipts and issues are recorded on 
the appropriate documents, and after these have 
been used to update the bin records they are sent 
to the computer department. There the prime 
information is punched into paper tape in random 
order. After the tapes have been verified. the 
information ts sorted by the computer into strict 
chronological order. The computer then updates 
the ledger films in respect of all stock transactions, 
provided the information passes a number of 
checks written into the programs. Among these 
is a ‘line number’ check described below 

The storekeeper’s ledger is made up of ledger 
sheets, each containing &1 lines, consecutively 
numbered. The sheets are given suffixes, so that 
the numbered lines contained in three consecutive 
sheets (all for the same commodity) in effect form 
a cycle of 243 lines, numbered from 1 | to XI | 
followed by | to 81.2, and 1/3 to &1 3, when 
the cycle will begin again at | | The suffix 
becomes an integral part of the line number and ts 
recorded at the top righthand corner of the ledger 
sheet 

The ledger sheets record the commodity code 
number and the maximum, minimum and re-order 
stock levels The ruling of the sheets facilitates 
recording of quantities 
quantities issued, quantity balance in stock and the 
deployment of stock at sub-stores 

The stores ledger maintained on magnetic film 
contains the following information for every item 
of stock (1) commodity code number: (2) maxi 
mum stock level: (3) minimum stock level. (4) 
stock re-order level: (S) unit of quantity code: (6) 
quantity in stock unvalued: (7) quantity in stock 

valued: (8) value of stock: (9) average price: 
(10) storekeeper’s ledger line number of the last 
“actioned” by the computer: (11) num 
ber of the week in which the last transaction was 
processed by the computer; (12) net quantity of 
issues to date: (13) net value of issues to date: (14) 
quantity balance error, if any 

Before amending the stored information, the 


Continued on page 38 


the separate received, 


transaction 
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MOSTLY FOR MATHEMATICIANS 





The Colson Notation 


» Duse 

not ‘an that il 
the only desirable principle reeven that it is the 
New 


continuously 


most eflicie ne in any one given situation 
devices which are designed to reduce 
information into discontinuous quantal 
Analogue-Digital Converter, 


variable 
form, such as Shaw 
are capable of transforming information into any 
form of unitary system by utilising common prin 
ciples of conversion, and such equipment widens 
considerably the horizons of automatic computing 


he binary system, simple though tt ts to the 
machine, is not easy to manipulate mentally by 
educated on the decimal system There 
5. IN Consequence, a Wastage at both ends of the 


operation when data have to be converted trom the 


mdividuals 


decimal to the binary svstem and back again for 
‘valuation and interpret 1 This is not, pet 
mportance self. The 


ps, of paruculal speed 


programming a sequence of computer opera 


such that conversion VCCUPY an 
nally small par required 
circumstances weve it may be 
ork ect infor 

wher 
ye ' y 1 . ) 2 . vat . 
l conversion immediately becomes notice 


such a situation that a relatively 


stem is often applicable 

notation which finds one of its most 
ons in the two types of summation 

commonly met with in statistical handling of 


numerical data 


most 


It provides a simple and rapid 
making an effec 
binary 
former 


processing using 


method of mental computation 


ompromise between decimal and 


although actually based on the 
ends tiself to automatic 
and one operator. This system is known 


Hson Notation [it vs . a mathe 
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R C Haward 


matical foundation which is beyond the scope of 
important 


theoretical implications which are not immediately 


the present irticle; it also POSSESses 


relevant to this simple introduction, and which are 
discussed elsewhere* ] 

One of the many features of the notation which 
possesses psychological importance ts the elimina- 
imal digits above a value of five 
mative form of the first 


tion of he de 
placed by ine 
ich ordinarily possess a 


postive 


value as in conventional usage. and which are used 
here in combination with digits of a higher power 
The symbolisation of these negative values 


Arabic 


of ten 
is effected by inversion of the traditional 
numeral, thus 
Value 
« 
Symbol 
S t t 
Known as the Colson 
useful in those cases whet 
ind negative values, such as a histo- 
vith negative ordinates, 
f a cyclic variation, 
For the pur- 
poses of verbal yposed to numerical, com- 
munication, the ilues are given a name: 
quad trip doub neg vull 
4 3 ) | Q 
therefore 


it as particularly 
fata possess naturally 
both positive 
gram or Cartesian gr 
or ina discontinuous versior 


based on, for example, a sine wave 


quin 


and the cardinal numbers ascend as 
follows 

1, 2, 3, 4, 5. (or Ig) Ip ly Iz 1] 10 
en that here is an alternative form 
of the fifth value. and use is made of the alterna- 
tive forms when setting out a column of figures 
to be added. The reason for the alternative forms 


will become clear when the process of mental sum- 


It will be se 


mation is described 

Phe Colson Notation is in some ways analogous 
to the Roman rules of numeration, in which nega- 
live numbers are used. In the latter, however, 
negation is indicated by precedence, thus giving 
to Roman numbers their characteristic length. 
he Colson Notation is very much more flexible 


2s 





and, by retaining decimal placement, restricts the 
space occupied by the number and so avoids the 
unwieldy length of Roman numeration. The selec- 
tion of the inversion symbol is perceptibly efficient 
and psychologically sound, for it makes use of 
existing Memory traces by which the fundamental 
value of the symbol can be recognised, at the 
same time producing a discreet difference in orien- 
tation which denotes its algebraic value. The use 
of a conventional symbol also has particular value 
typographically, for it enables a standard teleprin- 
ter or similar automatic printing devices to be used 
with minimal modification. For mental opera- 
tions, its chief importance lies in the fact that a 
vertical arrangement of numbers can be made tn 
such a way that each column has a common mult! 
plier, that is. in the present scale each number in 
any column is raised to the same power of ten 
This is, of course, a sine qua non for efficient 
mental summation, and readers who have made a 
study of Roman numeration theory may be tnter- 
ested in comparing the two notations 





Number 





Conversion from Roman to Arabic numeration 
is difficult because in the former case the indi- 
vidual value of any symbol cannot be assessed 


until reference 1s made to its postion in the 
number as a whole. In the Colson notation the 
value of 
ty} 

although, because of our teaching. 


INLTINSIC each constant 


1960 CONVEYS 


symbol ts 


ts meaning quicker than does 20p0. which ts at 
first converted mentally to 2000) 40, such a delay 
is More than compensated by the speed of compu- 
tation with Colson notation. With practice this 
vradually disappears, for familiarity enables 
number groups to convey their meaning direct 
without the necessity of further conversion. This 
mental adaptation ts a familiar one to those who 
have learnt a foreign language, for an easily 
recognised stage is eventually reached when a 
foreign word conveys its Meaning directly without 
requiring translation into the mother tongue first 
In mental arithmetical processes, however. the 
time required before the intermediary stage is 
eliminated ts remarkably short, and the apparent 
clumsiness common to any new technique soon 
gives place to a mental dexterity in which the 
advantageous characteristics of Colson Notation 
are obvious 

As will be realised by the mathematician, Colson 
Notation is very useful in algebra. Some of its 


delay 
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simple arithmetical rules enable short cuts to be 
made in the evaluation and interpretation of taped 
information particularly when checking for pro- 
gramming errors and the three most important 


Ones afe 


(1) A perfect square cannot end in 2, 7, 3. or ¢ 

(2) The cube of a whole number ending in N ends 
in Norn. 

(3) All prime numbers except 2 and 5 end in 1. | 


? - - 
7, OF ¢€. 
‘ 


Having provided a brief outline of the notation 
itself. we can now examine its application to 
Statistical computation. Its unique value here lies 
in the facility which it imparts to simple sum- 
mation always the most tedious process whether 
executed by brain or machine. It has been claimed 
that using the Colson Notation numerical data can 
be summed quicker in the head than with the aid 
of an electric calculating machine, but the speed 
of computation ts actually a function, mathematic 
ally speaking, of the range of symbols existing tn 
the data. The greater the range of values, the 
simpler becomes summation: as the range becomes 
narrower, the time required to add a column of 
figures increases, until in the end case of a column 
of identical numbers, the time required would be 
no less than that for a conventional process. For 
automatic computing, values which involve the 
numbers 6 to 9 are registered with a negative pro 
cess as Well as a positive one. Nine, for example. 
would mean a negative change in its own column 
and a positive change in the column of the next 
higher power. For mental calculations, the rule 
is to cancel out the positive and negative pairs and 
add the remaining digits: this is, of course, what 
the machine ts doing cumulatively. Some con 
crete examples may make this process clearer 

It 106 


§3 $3 
174 4 
i¢2 $2 
124 117 


Tr x8 


S00 SOO 


At first glance, it may be thought quicker to add 
the columns in a conventional way. but trials 
which have been carried out with University and 
WEA groups showed that after a few minutes’ 
explanation of the process of conversion and can- 
cellation, summations could be carried out. in 
approximately half the time required for the con 
ventional methods. As an illustration, the mean 
time required to evaluate 


n-- 30 


= 


(n) 
n l 
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was 47.6 seconds using Colson Notation and 78.4 
seconds using the traditional method of addition 
By reducing computation time by nearly fifty per- 
cent, the Colson Notation has a justifiable place 
n modern business methods. In automatic com- 
puting, it requires only four channels for unique 
identification of each unit and still leaves two 
patterns as spares, so that on standard five-channel 
additional mathematical operator as well 

cessury plus-minus operator can be incor- 

When using Colson Notation on punched 

visual inspection and evaluation is extremely 

> and perceptibly very much more efficient 


punched patterns of the binary code, 


Accounting 


although the latter is mechanically more efficient 
when human intervention is negligible. There is, 
however, tremendous scope for the Colson Nota- 
tion in any process where mental summation is a 
necessary stage in the ordering and manipulation 
of data. In such cases it offers a practical way to 
reduce labour and improve efficiency: a prelimin- 
ary trial will prove its immediate value, while for 
those who adopt it as part of their methodology 
experience will bring a facility in computation 
which is comparable to possessing an extra- 


personal aide 


Grithn, London, 1954 


for 800 Million 


Telephone Calls 


(PO's telephon 


perators 

SOO nulhon tickets for trunk 

toll calls made in Britain The information 

on these tickets is essential to the Post 

e's accounting procedures and lo preparing 

10 million telephone accounts for subscribers. It 

was realised some time ago that the business of 

preparing these bills might well be done on 

punched card equipment, and, in fact, investiga- 

lions to gauge the feasibility of doing just. this 
Degun ten Vears ago 

a pilot Mechanical Ticket Processing 

(MEP) unit began work in the Telephone Mana- 

Manchester It 

information from S55 million tickets for calls made 


ecently 


Vers Oflice in proeesses 


by some 350,000 subscribers connected to ove! 
170 exchanges in the Manchester and Liverpool 
(it is planned that later it) wall 
take over the same kind of work for the Black- 


burn, Lancaster, 


telephone areas 


Preston and Chester telephone 
areas, and will thus be doing work for the whole 
North West) 

Phe result of collaboration between engineers 
from the Post Otfice and from ICT, the new MTP 
system in fact uses electronic as well as electro- 
mechanical techniques. It provides a solution to 
the problem of automatically converting manually 
recorded information on call tckets in a form 
suitable for machine processing—in this case 
punching holes in tickets 
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Phe recording lium used is now a telephone 
ticket printed on a small 40-column card. Tele- 
phonists writ mark information on. these 
tickets, whicl subseguently fed to photo- 
electric mark scanning punches These scan the 
marks on the tickets and punch out a hole for 
each mark, thus converting each ticket into a 
punched card rh narked ~ information 1s 
limited to the callu criber’s number and the 
usually the only information that 1s 
likely to vary. (The mark scanning punch has also 
facilities for non-variable information, such as a 
date, to be sunched into tickets.) These 

of 90 cards « minute. 
and trunk call tickets are 


call 4 harge 


punches 
Naturally, 


fhout 7,000 tickets are sorted an hour; each ticket has 
to he sorted four times 
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COURSES AND 
CONFERENCES 


{ugust-2 September 
Programming course on the 802 and 803 comput 
(principally for members of Universities 
Technical Colleges) 
Organised by National-Elhott 
Venue liott Brothers Lid, Computing Divisi 
Elstree Way, Borehamwood, Herts 








4 September 
Second International Conference on Operationa 
Research in Aix-en-Provence 
Organised by International Federation of Operationa 
Research Societies 
Venu Aix-en-Provence 
20.000 come Enquiries to: Miss G M_ Heselton, B.Sc, Seer 
Operational Research Society 
64 Cannon Street, London, EC4 


end produc t the tele phone 


Y September 
prepared in random order. Initially, they are Programming Course for Deuce 
, : Organised by Glasgow University, Computing Labor 
filed in this state: then, when required for account- <n : 
preparation purposes, they are put into a high- Venue Glasgow University 
‘ nquirtes ft > cCTel pM aboratory 
speed sorting machine and sorted under individual Enquiries to: The Secretary, Computing Labora 
iy The University, Glasgow, W2 
subscribers’ telephone numbers 
j S September for 2 weeks 
For calls other than toll or trunk, ie. local calls, Programming Course for LGP-30 electronic 
the Post Office prepares a punched card for each poe 


‘ ‘ ee Orvanised hy Royal McBee Ltd 
local call unit’ and ICT have developed a Venue: London 


special high-speed summariser to GPO specitica- Enquiries to: The Computer Department, Royal 
* - McBee, 36 Worship Street. London 
tions’ which summarises in one card the many EC? 
local call unit cards that may have been prepared Te 
. * -..1 Jeplembe 
for each subscriber. The machine works at the Course on the Emidec 1100 computer 


rate of 200 summaries a minute and cuts out the Figg ed by EMI Electronics Ltd 
; »: SO guineas 
need to retain thousands of detail cards 4 louse Niddx 
With punched cards prepared for each toll and 1? September for three weeks 
trunk call made by a subseriber, and with a Course on Business Application of Electronic 


summary card of his local calls, the Post Office an ites be Conmpoter Consultants Usd 

; ; < reantsé@d ( e ( Ss an tC 

have all the ‘raw data’ required to prepare his Fee > Five guineas per day 

bill. The cards are then put through a special Venue: Cora Hotel. Upper Woburn Place 
3 London, WC! 

tabulator which prints: 

a hich print Enquiries to. Computer Consultants Ltd, Cecil 
the date and charge for each toll or trunk call Court. London Road. Enfield 

the charge for local calls Middx 


the total owing 12-28 September 


, Programming (sTac) Svstem for Deuce 
s witl St tab operatio s done < )- : i 
\s with most tab operations, this 1s done aut Organised by Glasgow University 
matically on a continuous band of paper Venue: Computing Laboratory, Glasgow University 


Enquiries to: The Secretary, Computing Laboratory 
. , > a > , > , PD g 
The Post Office plan to set up other MTI The University, Glasgow, W2 
installations in Leeds, Cardiff, Portsmouth and 

14-23 September 


London within the next 18 months, and the work Programming Course for Ferranti Pegasus 
of other centres will be similarly mechanised Organised by The University of Southampton 
later so that within a few years all telephone call Venue: Southampton University 


: : Fee: £5.5.0 (residence £11.11.0) 
ticket processing in Britain will be mechanised Enquiries to: The Director, Computation Labora- 


The GPO claim that by introducing MTP such tory, The University, Southampton 
monotonous manual work is eliminated, and 
. Course on Autocode 

human errors—mistakes in translating handwrit- Organised by The Stafi of the Computing Machine 
ten information to punched cards—obviated Laboratory 

: . ; Fe £10 10 
Also, in the Manchester area, despite increased - ' 

: ‘ Venue Electrical Engineering Department 

telephone traffic and therefore more tickets to Dover Street, Manchester. 13 


prepare, less staff are employed than before MTP Enquiries to’ Miss © M Popplewell, Electrical 
w juced ' Engineering Laboratory, The Uni 
as introduces versity, Manchester, 13 
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AMERICAN REPORT from John Diebold and Associates 


ommunicating 


Data by Microwave 


Following on last month’s article on solutions to the communications 


problem comes a report on the use American organisations 


make of private microwave systems to link computing centres 


I THIN the past two months, the Rocket- 

dyne Division of North American Avia- 

tion Inc inaugurated the latest stage of its 

powerful network of commercial computers. This 
links its laboratories and test stands in California, 
Texas, and Missouri by leased wire to two large- 
scale IBM 709s at company headquarters in 
Canoga Park, California. The Rocketdyne system, 
in turn, is connected by microwave-—ultra high- 
to four more big computers at 
American’s Los Angeles division thirty 
This latter IBM Teleprocessing data 
system, developed in co-operation with the Pacific 
Telegraph Company, 
computers in the Canoga Park-Los Angeles area 


frequency radio 
North 


miles away 


Telephone and allows SIX 


Rocketdyne use a microwave ° dish 


to relay transmussions over 


to ‘talk’ to each other at the rate of 75,000 words 
per minute 

North American's point-to-point system was 
established under a development licence. But it 
indicates that increased use of this form of high- 
ligh-capacity data transmission will 
inevitably occur in large-scale information hand- 
ling as soon as the Federal Communications 
Commission grants permanent licences. At 
present, the businesses in the United States to 
which microwave transmission licences are granted 
are railroads, utility companies: federal, state, 
and local government: police, fire, forestry service; 
independent telephone companies. the Bell Tele- 
phone System: and the petroleum and gas industry. 


speed, 


mountains 






so 
a 
C\/\ 














Graphs for management—the computer 
produces 200 in 12 minutes 


Admittedly, use of the broad bandwidths made 
available by microwave will be advantageous only 
to those handling the extremely large volumes of 
data needed to justify this transmission economic- 
ally. However, one manufacturer of radio trans- 
mission equipment has informed John Diebold 
market researchers that, of the substantial backlog 
of potential users of microwave for whom it has 
developed pending EFCC 
sanction for private use, all, without exception, 
suid that transmission for data processing loomed 
large in their consideration 

Westinghouse Electric Co are one of the large 


systems proposals 


manufacturing organizations which have gone on 
record as a potential user of microwave trans- 
Their communications service is now 
obtained from common carriers. [tis claimed that 
Westinghouse teletype requirements 
more than tenfold between 1940 and the present, 
and that the need for communication with their 
S00 dealers is expanding rapidly 

Microwave transmission must be beamed in 
unobstructed straight lines. For the immediate 
future, range will probably be limited to a 30- 
mile radius, for other than right-of-way users such 
is utilities, pipe lines, etc. Thus for most users. 
the long jumps will be handled by tie-ins with the 
communication common carriers (as ts the case 
vith North American Aviation). This limitation 

not because of proposed FCC 

ns. Beyond approximately 30 miles. booster 


mission 


increased 


licensing restric 
repeater’ stations are required for successive 
hops. and for most manufacturing and 
mmercial companies many hops would probably 
neconomical 

In 1959, FCC released tts * Report and Order. 

July 29, 1959, terminating the proceedings 
port stated the Commission's position, and 
i) that specific rule changes would be forth 
coming. On the main issue with which we are 
here concerned, this order in essence stated that 
authorisations would be granted for intra-city or 
ocal area operations on frequencies of 10,000 to 
16.000 megacycles, for point-to-point operations 
in * Business Radio Services.” 

However. before implementing this statement of 
policy, the FCC tssued a stay of action order, on 
petition of the communication common carriers 
The carriers protested that the issuance of such 
private licences would be detrimental to. their 
operations, and would not be in the best interests 
of a properly developed communications system 
for the country as a whole 

There the matter rests at the moment. However, 
there appears to be widespread conviction that 
the July 29, 1959 Report and Order will shortly 

The files of two rockets 





be implemented by appropriate rule 
Manufacturers of microwave and auxiliary equip 
ment are apparently 


programs accordingly 


changes 


governing developmental 


The ‘Big Picture’ for the User 

What, broadly, ts the situation as far as the uset 
Three important 
(1) ultra-high frequency bands (to min 
mise frequency conflict with other types of trans 
mission in highly populated areas): (2) economi 


is concerned” factors are 


involved 


considerations vis-a-vis other commercially avail 
able transmission media: (3) reliability 
Bands 


nmicrowdve 


} y ’ 
j Frequene \ 


Commercial equipment avatlable 
now will not be suitable. and modifications must 
be made. However. we are advised that. this 
presents no 


particular suitable 


equipment will be 


problem, and 
generally available within a 
year 

As a matter of fact, one of the large suppliers. 
Motoral Communications and Electronics, Inc. ts 
prepared to provide microwave equipment in the 
10,000 and 16,000 megacycle band upon release 
of frequencies by the FCC. This wide-band equip 
ment will be capable of handling any 
channelling likely to be required 


type of 
Other important 
suppliers of microwave equipment will be Collins 


Radio Company, IPT Laboratories. General 











Electric, Westinghouse, and RCA. The last-named 
will have the advantage of supplying a developed 
computer system also 
Wide-band data (digital) handling channels will 
require bandwidths of the following general 
Culegories 
(a) For a system with a ISK character-pet 
second transmission rate, the channel will 
require a bandwidth of 250K(¢ 
(b) For a system with 62.5K character-per 
second transmission rate, the channel will 
require a bandwidth of LOFOK¢ 
\ standard grade channel, or even a standard 
high grade. high-fidelity channel supplied by a 
¢ ne line would not be adequate to carry 
this information, and broadband = microwave 
channels will be required 
2 Economics of Applications 
The wide bandwidths to be made available can 
be likened to a broad highway, allowing a much 
heavier Volume of tratlic per second than a narrow 
road. For data transmission, normal microwave 
band for business service application can be 
broken down into 1S to 25 normal voice-band 
channels. Thus a criterion of potential practicality 
is the volume of communication messages, data 
processing. transmission for control for which 
the user must provide. This can be expressed in 
terms of numbers of vorce-band channels required 
Obviously, volume potential and speed require 
ments must be extremely high. Economics of 
balanced computer loading may be an additional 
ncentive. as was the case at North American 
One study of various communication media in 
1 large utility American Electric Power Service 
Corporation indicates what might be expected 
Here the company was licensed as a* right-of-way” 
user, and repeater stations permitted transmission 
over long distances by successive 25-mile hops 
Phe break-point came at about & channels (the 
power-line Carrier system was saturated) 
American Electric Power states: * Although the 
power line carrier has been a reliable work horse, 
and with full appreciation of the excellent service 
provided by the communications common carriers, 
present requirements for channels both in quantity 
and quality are such that these means alone are 
insufficient, It is fortunate indeed that microwave 
has attained a level of development well beyond 
the experimental stage, and that rules and regu- 
lations of the Commission [already] permit its use 
in utility work ~ 
‘This does not mean that it or any other system 
would be chosen to the exclusion of others, but 
rather that each will be exploited through what 
we consider the right of freedom of choice 
There is no question but that in times of stress 
and emergency. with either potential or actual 
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WHAT IS 
MICROWAVE ? 


Short Wavelength 


Microwave | is the name given to radio frequencies 
above 1,000 megacycles. The term ‘microwave 
itself designates very short wavelengths which, for 
practical communications applications, range from 
one foot to nine-tenths of an inch. For purposes of 
comparison, television wavelengths are on the order 
of 10 feet, and the centre of the standard radio 
broadcast band would represent a wavelength of 300 
yards—athough wavelengths are ordinarily expressed 


n metres and centimetres 


Special Properties 


Microwave energy tends to follow the laws 
governing the propagation of light. It may be focused 
by means of a parabolic reflector which has the same 
contours as the reflector of an automobile headlight, 
but which is usually four or six feet in diameter. 
Microwave energy, instead of being carried by a 
wire line. is carried from the transmitter to the roof- 
mounted parabolic antenna through a hollow rectangu- 
lar pipe called a ‘waveguide. The paratolic reflector 
directs the energy upward to the tower top where it 


s reflected in a horizontal direction by a metallic 





plane surface mounted at a 45-degree angle. The 
microwave energy travels across country to the distant 
receiving station in the form of a narrow beam. The 
receiving antenna system is identical to the trans- 
mitting antenna. After being reflected downward 
from the tower top the received energy strikes a 
parabolic antenna and is focused into the open end 
of a waveguide. The waveguide carries the energy 
to the receiver which is constructed on the same 


eneral principles as any superheterodyne receiver. 
g y 


Since microwave energy is concentrated in the form 
of a beam, far less energy is required for successful 
communications than would be the case if the energy 
were broadcast in all directions. Only a tenth of a 
watt is sufficient to provide station-to-station com- 
munications over a microwave ‘hop’ of many miles 
when frequencies on the order of 6,000 megacycles 
are used. For the proposed higher frequencies the 


energy requ rement would be less 
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systems collapse. the entire cost of the communi- 
cation system ts justified if it stands up and gives 
continuous, complete, and accurate transmission 
of intelligence” 

Microwave systems will lend themselves to a 
wide range of types of data transmission. Thus 
Motorola are currently installing a microwave 
system for the Denver and Rio Grande Railroad 
This will handle high-speed facsimile information 
between facsimile scanners and facsimile printers 
on their entire system. There are to be seven 
facsimile stations on this microwave system, 
handling information across the Rockies. The 
high-speed facsimile channel is limited at the 
present time only by the mechanical scanning and 
printing capacity of the associated facsimile equip- 
ment. This type of facsimile equipment ts currently 
handling railroad weigh bills at the rate of [5 
(eight and a half inches by 11) sheets a minute 
3 Reliability 

Reliability of data transmission is a matter of 
over-all systems design, and will not be affected 
by the specific mode of transmission— ie 
wave versus telephone voice circuits, etc 

It is characteristic of a well-engineered multi- 
plexed microwave system that the subcarrier 
channels are not subject to mutual interference 
Equally important, interference from = induction 
fields does not occur with a microwave beam as 
may happen in wire line installations. This will 
be of considerable importance in many data 
transmission applications. Furthermore, in data 
transmission systems which cannot tolerate any 


Micro- 


MICROWAVES FOR 
BUSINESS IN 
BRITAIN 


The Genera! Post Office is responsible, within the 


United Kingdom, for the provision of land-line 
communication facilities and for the allocation of 
frequencies ard licersirg cf radio users. 

Because of the ralatively small area of the British 
isles there is greater difficulty with interference 
between users on the same radio frequency than in 
the USA and, in addition, there is great pressure 
from all sides for channels in the appropriate 
frequency spectrum. Consequently, the availability 
of channe's (and hence licences) is severely limited. 

However, in appropriate circumstances, the General 
Post Office can provide suitable broad-band private 
circuits to cater for requirements similer to those 
mentioned in this article. These circuits ar2, of 
course costly but, where the necessary line plant is 
available or can be made available, circuits with 
band-widths of, for instance, 24, 48 or 96 Kce/s and 


even up to 3-4 Mc/s can be provided on rental 
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lost time at all, standby equipment at repeater 
stations will provide for instantaneous switch-over 
in the event of component failure 


44 Million Words Per Day 

At Rocketdyne the computer network shuttles 
back and forth between Los Angeles and Canoga 
Park at an average of 50 tape reels a day, and each 
tape can contain up to one million words 
average use 1s 44 million words daily 
lent information would 
punched paper tape. 

How effectively 
transmission and 


Present 
The equiva- 
occupy 454 miles of 


Rocketdyne combines data 
processing is shown by the 
preparation of the monthly budget control report 
Data on all cost factors are microwaved to the 
Los Angeles division, where the job is processed 
on one of the IBM 705’s. (Rocketdyne’s two 709's 
at Canoga Park are used primarily for scientific 
computation.) The 705’s magnetic tape data are 
then microwaved back to Rocketdyne. Final 
figures are read into a cathode ray tube unit, where 
they are photographed at the rate of 16 pages per 
minute. The filmed graphs are then enlarged, 
bound into book form, and delivered to manage- 
ment the following day. In twelve minutes, a 
computer produces 200 graph reports, which show 
management the budget situation of every Rocket- 
dyne project 

Parts information is another example. The 
production status of thousands of parts required 
in Saturn, Atlas. and Thor engines 1s stored in an 
IBM Ramac 305, at Los Angeles. Any of this 
information is available in minutes on demand by 
any Rocketdyne location 

Since the Santa Monica Mountains preclude 
line-of-sight transmission between the two divi- 
sions, data from Rocketdyne are first beamed 
to a microwave dish located on Oat Mountain nine 
miles away. From there they are instantaneously 
relayed to the Los Angeles division adjacent to the 
International Airport. 

Rocketdyne makes use of long distance data 
transmission in stll other ways. Through a leased 
wire, cryptographic transmission system, the 
Canoga Park Computing Centre exchanges infor- 
mation with Rocketdyne test stands at Neosho, 
Montana, and at the propulsion field laboratory 
in the Santa Susana Mountains. Recently, another 
link went into operation. to the company’s plant 
in McGregor, Texas. The company plans by 
autumn this year to extend the network to test 
stands at Edwards Air Force Base. There Rocket- 
dyne engineers are preparing to test F-1. a huge 
single rocket engine with a mammoth thrust of 
one-and-a-half million pounds 

Note ipprecianon for intormation on which 
heesed rpressed ft International 
Vv C OPP CATLONS . = 


Compar finertican Institute of Electrical Engineers. and R 
Corpora ' trnerioa 
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TRAINING COURSES 


ACTON Advanced Course in Numerical Analysis: 26 sessions 

BRUNEL COLLEGE OF TECHNOLOGY (E): £1 2s.: 19 September 

Department of Mathematics Linear Programming: 10 sessions (E): tl 2s.: 

Advanced Mathematical Programming: 12 sessions 4 January 

(E): £1: 27 September Statistical Method 3] sessions (EB) 3 
,, 


22 September 
BRIGHTON TECHNICAL COLLEGE 
Electrical Engineering Department 


Pulse Techniques and Magnetic Storage Devices MANCHESTER COLLEGE OF SCIENCE AND 
1? sessions (I t2: 28 September rECHNOLOGY 
Department of Industrial Administration 
DONCASTER TECHNICAL COLLEGI Operational Research: 22. sessions (E): £3 4s 
Mechanical Engineering Department 19 October : 
2-day Conference ’ Preventive Maintenance The Analysis of Manufacturing Operations x0 
8-9 November sessions (BE): t3 3s 4 October 
lay Conference: * Principles and Applications of 


Method Study: Nover RUTHERFORD COLLEGE OF TECHNOLOGY 


; ‘ . Department of Mathematics 
Electrical Engineering Department 





ty a \ Instrumentation and Automatic Control: 12 sessions 
e 1 | thir nm” rr el ' nix in 
A series ¢ f SOceares: Ov Modern Develo ents in (E): 18 October 
tronics %y eptember 
Plectronic -7 repte _ Analogue Computer Pechniques Introductory 
NC ; Course: 10 sessions (F): 29 September. N.B. This 
LANCASTER COLLEGE OF TECHNOLOGY course will be followed by an advanced course in 
COVENTRY fanuary. 1061 
Department of Mathematics | Introductory Principles of Statistics: 24 sessions (E) 
Otlice Or ranisation ind Method fortnightly (hb) October 
EL 2S 41) September 
Prelin ary ( OUTSE it ( On put me i! a Stat { .* 34 
sessions (ID): 19 September SOUTHALL TECHNICAL COLLEGE 
Course ino Mathematics, Computi and Statistics Department of Electrical Engineering 
34 sessions (D): 20 September Digital Computers: 12 sessions (FE): tl: 27 September. 
The Pros ming ot Digital Computers: 12 sessions Practical Nut rical Analysis 24 sessions (E): £2 
(t t ’ % September 28 September 
KEY 
1) Part-time day course 
I Part-time evening course 
R Full-time residential course 
I Pull-tume non-residential cou 
Ihe Harrogate ConferenCe—consinued from page 21 
old and Ver-simplified The dithculties sull book Almost) certainly the place t) outhne 
brittled: the meaning of accountancy terms such something like “an integrated system clerical 
as * post. “invoice ’ and * balance © varied between procedures on a low-priced computer” is not a 
firms (w machine language standardises the conference-- unless the integrated system is. of 


meaning given to words); it would still require startling originality. Looking at the programme 


concentration to understand the syntax and for the conference one gets the impression that the 


grammar of “computer English’: and no (com- organisers Were Most anxious to give the various 
mercial) easy language would remove the need to computer manufacturers ‘equal time’ and this 
do lengthy (and expensive) systems studies before may explain why, on the commercial side contr- 
formulating statements butions never rose above the * we-did-it-this way * 

| have to confess that | could spend only a day level 1 missed this vear the touch of realism 
and a half out of the three in Harrogate, but the that was provided at the 1959 conference by Mr 


sample of the conference that I took away with J A Goldsmith, reporting 


on computer failures 
me made me wonder how useful the formal 


and the computer applications most. frequently 
sessions were Apart from the contributions favoured in 1958-59 


But then | suppose someone 
may have complained (quite wrongly) that this 
computer developments tn the USSR and the USA, queered the manufacturers” pitch, and was not to 
nothing that | heard sent me rushing to the note- be repeated 


referred to above and two excellent reports on 
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Faced with the proble m of coding their documents so as to be 


able to automate their biggest clerical chore—document 
sorting—American and British banks chose magnetic ink 
character printing and reading, as this had the advantage that 
what could be read by machine was also legible to the eye. 
Now a new ‘dual purpose” code (and associated equipment) 
offers a cheaper alternative to MICR. for companies 

with similar problems 
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ECENT 
streamline their 


endeavours by companies — to 


work have 


paths ot 


clerical 


followed the now | familiar 


examining and eventually buying —— electronic 


systems or even up-to-date punched card equip- 


ment Such electronic systems, because of thei 


capabilities and the speed at) which they work, 
tend to highlight those areas of clerical work 


which cannot so ehviouwsly be automated bor 


example, the speed at which modern card readers 
flick through packs of cards begs the question, 
who will punch the cards intially?” The faet 


that a high-speed reader can dispose ina minute 


fas many cards as one operator punches in three 


hours adds port to this 
Consequently, there is now a move to put the 
‘source data’ of any transaction inca form which 


readily usable in electronic (or 


will make tt 
electro-mechanical) data processing systems 
particularly where very large quantities of trans 
actions are involved in hire purchase businesses 
fo oa very large extent ios the problem of 
that has handicapped the hig banks 


and prevented them from adopting mechanised 


source data’ 


Phe banks pbbed at giving us cheque 
(These might 


procedures 
books composed of punched cards 
have held such information as branch number and 
customer's code number gang-punched into a book 
of cards.) Instead they preferred to wait until 


magnetic character prntung and reading was 
documents te 
Stull, mag- 


netic character reading is clearly a solution to the 


developed, so that their source 


chegues would remain unchanged 


problem of preparing information as soon as 
possible in a form directly or indirectly suitable 
for large-scale mechanised processing. Another 
solution. though not, of course, for the banks 
is provided by the Kimball ticket system (see the 
October, 1959 AUTOMATIC DATA 
PROCESSING) 

In the USA the Cummins-Chicago Corporation 
have developed a family of equipment which 
represents an entirely new approach to the task 
of “automating from the beginning. As_ this 
equipment is to be marketed in Britain through 
the Corporation's British K S) Paul 
(Printing Machinery) Ltd, firms in this country 
will soon be able to examine this system which 


issue of 


agents, 


eliminates some of the manual stages in a data 
Processing operation 

Basic to the Perf-O-Data system is its * dual 
Just as printing characters in magnetic ink 
serves the dual purpose of making it possible for 
both a man and a machine to read what is printed, 
so does the code developed by Cummins. Docu- 
in the same 
way that blank paper tape is coded— but these 
perforations differ in that they form legible digits 
Thus the dual code combines a standard, tive- 
channel in-line code with legible perforated digtts. 
[the in-line code can be used for those portions 
of the information that either do not need to be 
ire repeated on the document as 


code ; 


ments are coded with perforations 


read visually or 
printed characters. | 

\ comparison between the digit reading 
pattern and the in-line reading pattern shows there 








This 





document sorter reads and 

sorts perforated digits on docu- 

ments at the rate of 580 documents 
a minute, Cost: about £7,000 
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is little difference between the two cards: the digit 
reading pattern is nothing more than the five- 
channel in-line pattern spread over three columns 
instead of being confined to a single vertical 
column 

\s a machine language the dual code has a 
number of advantages: apart from the obvious 
one that once documents have been encoded no 
extra operation ts required 

repeulive information can be punched into up 
to 20 documents at a time 

ithas as high a reading accuracy as any machine 
language 


it has a low reject rate 
The Equipment 


\round their * dual) code’ 
developed a variety of equipment 


Cummins have 
Howevel 
there are three principal machines which are basic 
to any Perf-O-Data system 
1--the coder or punch 

the sorter 

the reader 

Cummins have developed a number of machines 
for encoding documents 
handle-cranking 
punches 
encoding 20 documents simultaneously 


these range from simple 
lever-setting and encoders = to 
electrically-powered = gang capable ot 
The Cummins sorter reads and sorts) from 
either perforated digits or in-line code and handles 

variety of different-sized documents at the rate 
of 550 a minute. Alternatively. the sorter can be 
sed us a sorter-reader, which enables documents 

he sorted at the same time as the information 


mtlain is read to actuate curd or tape 











OUNT NUMBER——}| 





anecs” seam 
[ oav ovt | 
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Phe reading equipment is primarily designed to 
convert, at high speed, information in dual code 
to punched cards or paper tape which can then he 
used on conventional card or computing equip- 
ment The photo-electric reader can read trom 
400 to 10,000 legible perforated digits or 1.600 t 
40,000 in-line figures a@ minute: however, actual 
reading speeds are governed by the maximum 
operating speed of the intercoupled tape or card 
punch, or electric lister 

Cummins’ new system was developed with 
particular businesses in mind: — hire- 
purchase Amerncan banks and 


organisations that receive regular payments, such 


types ot 


Oorganisauions, 


as mortgage payments 

One American bank, the Central National Bank 
Perf-O-Data 
equipment \ bank, 
80.000 to 100,000 cheques a day, it 


of Chicago, has already installed 


medium-sized Which 
handles 


previously found that tt took as long to sort its 


daily crop of cheques as to post them The 


sorter, segregating at the rate of SSO cheques a 
minute has considerably changed the picture 
One interesting fact about Central National's 
new system is that cheques arrive in its Chicago 
offices that may have been processed for distribu- 
tion, by the correspondent and Federal Reserve 
Banks from which they come. on equipment 
Which reads characters printed in magnetic ink 
So the two systems 
and perforated code reading are not) mutually 
exclusive. This is a fact that might interest: the 
smaller banks in Britain who will never be in the 
MICR class because of the cost involved (a MICR 
sorter is likely to be four times more expensive 
than the Cummins sorter) but who sull want to 


magnetic character reading 


automate 

Possible applications for Perf-O-Data systems 
in Britain might be in rental and hire-purchase 
businesses: the idea of giving each instalment 
payer a book of tickets which would contain in 
dual code his account number and the amount he 
(this would be gang-punched) might 


well appeal to those organisations anxious to 


Was to pay 


dispense with manual recoding systems 
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fn artists 


rapression Of an 


{ilas 


sVafoun 


The Shape of Atlas to Come 


wan the 


computer Mercury 


lastest 


Luropeat 
Ihe speed and flexibilit 


computer 


technical 

adder techniques and b 

ACCESS fixed 
The normal computing store 


be a torm otf 


Store 


ferrite 


employing Two cores per 


section of 4.096 words will operate 


independently with cevcle time o 


> microseconds; thus, by ISH 


several secthons, a mean access fi 
of over a Mexwacycle iS achieve 


foconseculive iddresses ippea 


ditherent sections) I he i\ 


act and execute a 


e-address. floating 


MNstruction ts Expec 


icrosecond, but the 


amount of possible overlap 


idjacent operations The effec 


speed Of multiplication is such 


for example summing a 
lake 
pet 


tixed store information 


nomial will trom 4 
microseconds term 


In the 


represented by the 
ee 


absence of fe 


mesh 


presen 
ite Slugs ina 
the cycle 
one-fitth of a 
high 
subroutines 


wire and 


approximately 
This speed enables 


to be 


second 
many 
executed in times not much gre: 


simple 
iler 
than those tor some of the basic 
instructions, and the design 1s 
that these subroutines are in 


extension of the 


uch 
every 


sense an basic 
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Features of the giant computer Ferranti 


are currently building which will 


be the second fastest system in the world 


One bit in 


instruction 


code 

i every 
Whether the instruction 
Te r Extracode ~ (ik 
terpreted by a fixed store routine) 
atter rest of the 
function part 


point to the fixed store routine 


to he 


case the 
determines the entry 
and 


the 


the address part !s available for 
The tormat ts t 


as that of a 


isa Parameter 
exactly the same 
uction 


fixed Store also contains 


imitating and conirol 
transters tor 
for 


S tor 
external 
monitoring progr ims, 


ul simple routine engineering tests 


carrying 


nd for operating time-sharing 


netween programs 
Ihe word length is 48 
Numbers are represented in floating 


! the 


illocated to 
upies 


1} 
ith A 


{ An 


word 


7, a 


bits 
OC’ 
for 
} of t 
index addresses (arithmetic 
can double-mod! 


bits tor I 


mstruction 
with LO bits 


each 


the 


t 


YES WO 


neue for 
Bo oof 
mstructions be 
a single main 

“uddress This 
ance of instruction 
iny developments of the 


likely to 


fied) 


and 24 
generous 
bits caters 
i Mm 
system that are occur in 
the future 
Ihe 
of the 
ner in Which the address digits are 
interpreted (after being modified by 
the addition of indices if 
appropriate) The store iS 
regarded as being composed of 
blocks of 512 words each Thus, 9 


mast 


revolutionary 
machine concerns the man 


bits determine the 
i word within its vlock, 
leaving 11 identify the 
block However. these 11 bits do 
not define directly the physical post 

of the block Instead, cach 
block is identified by an 11-bit 
floating label which 1s independent 


f the address 
position of 


hits to 


of its actual posttion 

With eacl or block posi 
the core store there ts 
associated a * page address register * 
to hold the label of the block which 
happens to occupy that page at any 
Ketore every store access 
instruction or oper 
registers are con 
and very 


on in 


moment 

for 
ll of these 
simultaneously 

The Whose con 
agree with the require block 
number responds to this enquiry, 
ind its page is then used in the 
transter The consultation of the 
page address registers is done by 
special circuitry and does not limit 
insfers to and trom 


rapidly register 


tents 


the rate of U 
the store 

Currently the design envisages a 
Store of 16.384 words as a 
which may be increased 
4.096 words: up to 16 
drums each holding 
up to 32 magnetic 
tape decks communicating via 8&8 
channels, each handling 90,000 
characters per second; up to 8 line 
printers operating at 600 lines per 
minute ; together with card readers 
and punches, punched tape readers 
and punches, xerographic printer 
and graphical display 


core 
minimum, 
in units of 
magnetic 

24.576 words: 
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CONTROLLING 


MAINTENANCE STORES 


computer verifies that the line num 


ber as recorded on the document 
by the storekeeper ws in sequence 
and is. in tact the nmber immedi 
ately followiny the one previously 


stored It the document 


this check (ana also others imposed 


Passes 


it this stave) 
ill the 


the computer updates 
Stored information This 


causes the line number to be in 
creased by one and the same check 
is then imposed on the next docu 
ment The main object of the line 


number check ts to indicate missing 
docur nts 

Phe quantity balance remaining 
in stock after the execution of the 
lust transaction s Stored in the com 


puter im two 


valued 


forms is quantity 
unvalued 


i receipt docu 


ind as quantity 

Before processing 
ment, the 
tity 


" 
te) the total 


computer adds the quan 
s recorded on the document 
of the quantity 
the computer 


quantity Is 


balan Stored in 


bor an the 
deducted 

The computer 
the quantity remaining in 
calculated, a with 
ary record It 
Stock 


record Is 


ISSUL 


checks that 
Stock is 
the docu 
the valued 
according to the 
Sufficient 
e transaction. but 
tails to 
then the 
ind the balance 
out Should th 
ord show the valucd 
stock to be insuttic 
jected 


then 


Lrees 


tity in 
to 
the 


puss 


permit 1} 


document otherwise 


check 
processed 


printed 


balance docu 


' 
array ‘ 
compiter rec 
quantity in ent 


cument » i 
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continued from page 24 


Documents from 
the storekeeper 





Other checks, to be described 
later ire ¥ in circum 
stances c ce i dis 
erepaneies Which the con pul has 
been programmed to accept. In 








such causes, in spite of the document 
having fathed a check. 4 S pro 
cessed and the computer prints out 
the apparent error » sullicrent 
to perm mnVestization und 
orrective action Similarly there 
are disavreements which the com 
pulier has peen provra ed ’ 
egeel and ta | oat U reason 
for the rejection in enough deta 
for mManmagertal thon 
It will be apparent tha Ww COM 
puter Works ino a simple loweal 
routine, Which is determined by the 
Storekeeper by means of the docu 
ments he mitiates Irregularities 
ire printed out for investigation 
ind in order to obviate supertlous 
printing out, it is meesssary tor the 


storekeeper to documen ind post 
transactions ine the sequence in 
Which they occur 

per prepares the 
st ws from which the 





niormation om punched in paper 
ip ind these are then Puss de to 
the stores accounts dep. nent 
The documents are: (1) control 
led stores received note: (2) stock 
order receipts: (3) controlled stores 
return to stores (4 controlled 
Stores transfer note. (8) controlled 
tores Issule note (6) control 


Reed's computer department serves the 20 
companies that comprise the group, and has in fact 
taken over the function of a central data 
processing department which previously operated 


electro-mechanical punched card equipment 
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led SLOSS Isstle note (associated 
companies (7) controlled 
returned note : (8) adjustment note 


(9) advice 


stores 


Static data 
Ihe 


irom 


receipt of controlled stores 
to supplier is recorded on a 
roll ived note 


CONTRO Stores Pees 
that permits 


romulteline document 





the recording of up to six items 
but only items trom one supplier 
In One COnSBAMent Walnst one 
purchase order ite recorded o1 
one note otherwise. each item has 
a separate note Items of the com 
PANY s OW Manubacture are re 
corded on a stock orde reeeipt iS 
hey ie delivered When it 
HCC SSSA tO Feeeive Dack tems 
Which have been issued trom stores 
these are recorded on “return to 

wes” documents 

\ controlled stores transte 


wed to record both the 


me Is 


transter to the receiving store and 
the issue trom the rssuing store 
Stores issued to the COMPanys 


maintenance departments 


controlled stores tssuc 


are fe 
corded on a 


norte which holds 20) issues. thus 
easing the tiling problem Whe 
issued to assocnited companies i 
special version of this note is used 

If an item. once issued, is tound 


to be detective. it rs first returned to 
the stores and then to the supplier 

return 
material 


details being recorded on a 
to supplier note \ 
transter note the 


records transter 


of materials to another sub store 

New material, are illocated 
maternal code numbers on receipt 
wt the store The storekeeper re 
cords the code number. control 
levels and untt of quantity. on a 
stulie data advice 

Controlled stores received jpotes 


are kept in the accounts department 
in alphabetical order in tour files 


| mmvalued and “unpre sed 

res received notes: 

. } 

m valued and unpr essed StOreS 
ecerved notes 

’ ‘ res received ! tes , ’ 
‘ fy jtdai? mn) 

4 stores received moles pr ‘ 
ead ? ely 

After each state {processing 
the stores received notes ire 
endorsed with a code and week 
number to indicate the stave ot 


Processing Phe codes are 
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to paper tape 


line operation 


permanently for 

It an additional 

edit note is received 
in rdyust nt note 
th wCCOUNTS 
posted in the store- 
a line number, 

we computer depart 


of a simple cleri 


the st rekeeper’s 
ected without taking 
val line in the ledger 
documented, so that 
eis no disagreement 
in the computer 

‘nts affecting the 

the computer are 
ind entered in’ the 
ledger on consecutive 
idjusitment is recorded 
tment note. In most 
dyjustment is likely to be 


f a discrep 


ol 
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CONTROLLING 


MAINTENANCE STORES 


verifies that the line num 
recorded on the document 


computer 
ber as 


by the storekeeper is in sequence 
and is. in tact the nmber immedi 
ately tollowiny the one previously 


Stored If the document passes 
this cheek (ana also others imposed 
at this stage) the computer updates 
all the stored information This 
causes the line number to be in 
creased by one and the same check 
is then imposed on the next docu 
ment The main object of the linc 
number check ts to indicate missing 
documents 

The quantity balance remaining 
in Stock after the execution of the 
last transaction ts stored inthe com 
puter in forms: as quantity 
valued iS quantity unvalued 

Before processing a receipt docu 
ment, the computer adds the quan 


two 


and 


lity. as recorded on the document. 
to the total of the quantity 
halances stored ino the computer 
bor an issue the quantity ots 
deducted 

The computer then checks that 
the quantity remaining in stock, as 
calculated, agrees with the docu 
mentary record If the valued 


according to the 
sufficient to 


stock 
record Is 


quantity in 


computer 


permit the transaction. but) the 
document otherwise fails to pass 
the balance check. then the docu 


ment is processed and the balance 
is printed out. Should the 
show the valued 
to be insufficient 


error 


compte ter record 
quantity in stock 


the document ts rejected 
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continued from 


taken over the function of a 


page 4 


Documents from 
the storekeeper 
Other checks, to be described 


| are apphed in certain circum 


halter 


stances There are certain dis 
crepancies which the computer has 
been programmed to accept. In 
such cases, in spite of the document 
having 
cessed and the computer prints out 
the apparent error in’ sullicrent 
detail to permit investigation and 
corrective actlon. Similarly. there 
are disagreements which the com 
puter programmed to 
to print out the 


eee 
enough detatl 


fuilled a check. ois pro 


h tS been 


reject: and reason 
for the rejection tn 
tor Managertal action 


It will be apparent that the com 
puter works in a lowical 
routine, Which is determined by the 
Storekeeper by means of the docu 
ments he initiates Irregularities 
ire printed out for investigation: 
and in order to obviate superflous 


simple 


printing out, it is meeessary for the 
storekeeper to document and post 


transactions in) the sequence in 
which they occur 

The Storekeeper prepares the 
stores documents from which the 
information is punched in) paper 


are then passed to 


the stores accounts department 


tape, and these 


(1) control 
(2) stock 


The documents are 


led stores received note: 


order receipts: (3) controlled stores 
return to. stores, (4) controlled 
stores transfer note: (5) controlled 
stores issue note: (6) control 


Reed's computer department serves the 20 


companies that comprise the group, and has in fact 


central data 


processing department which previously operated 


electro-mechanical punched card equipment 


AUTOMATIC 


led note (associated 
companies; (7) controlled stores 
returned note ; (8) adjustment note : 
(9) static data advice 


Stores issue 


Ihe receipt of controlled stores 
from a suppher is recorded on a 
‘controlled stores received note 
a multi-line document that permits 
the recording of up to six items 
but only items trom one supplier 
In one consignment against one 
purchase order, are recorded on 


otherwise. each item has 
Items of the com 


one note 
a separate note 


pany’s own manufacture are re 
corded on a stock order receipt as 
thes ire delivered When its 


back 


which have been issued from stores 


necessary to receive items 


these are recorded on ‘return to 
documents 
\ “controlled 


used to 


STOPES 
Stores transite! 
note is record 
transter to the receiving store and 
the issue trom the issuing store 
Stores issued to the company’s 
maintenance departments 
corded on a * controlled stores issue 
note. which holds 20 thus 
easing the filing problem. When 
issued to associated companies, a 
spectal version of this note ty used 
If an item, once tssued, is found 
to be defective. it is first returned to 
the stores and then to the supplier 
details being recorded on a * return 
to suppher” note A * material 
transfer note’ records the transter 
of materials to another sub-store 
New material, are allocated 
material numbers on 
at the Ihe storekeeper re 
number, control 
quantity on oa 


both the 


are fre 


issues 


code receipt 
store 
the 
ind 
Stating data 
C ontrolled 
are kept in the accounts department 
in alphabetical order in tour files 


and 


code 
unit of 
idvice 


cords 


levels 


Stores received notes 


/ 
VVC 


1 unvalued UN prod 


Stores received notes: 


, } _ 

Be valued and HAM Pror essed SLOPES 
received notes: 

2 , " 

‘ stores received notes Proces 
sed for quantity ont) 


4 Slores Teceived notes 


su ¢ mreplelely 

After each state of processing 
the “stores received notes’ are 
endorsed with a code und week 
number to indicate the stage ot 


Ar . ' by . . 
processing 1} e codes ire 
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computer depart- 


efly of a simple cleri- 

1) the storekeeper’s 
corrected without taking 
nal line in the ledger 
documented, so that 

re is no disagreement 
eld in the computer 
idjustments affecting the 
the computer are 
entered in the 

on consecutive 
adjustment 1s recorded 
tment note. In most 


idjustment is likely to be 


1 result of a discrep- 
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computer dey 
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1 doct 
the schedule ¢ 


the missing document 
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use 
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stored dur ing each 


printing 


he 
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posting 


Balance 
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Balancing acts 
Phe results 
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SETICE’ Hid 


When the 


th id} 
and final posting state are 


Progr during 


Ss unsticcesst! il 


sssivel 
reCOURtS 
Ke by 1 


reference 


“pt 
document 
each type 
checking 
document is then examined 


ensure that all the necess 


en 


is De Cleal 
1 
places 


rn n 


correct 
All 


nt 
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errors ind reje 
investigated 
of the output 
discrepancies and idyjustn 
prepared and 


ipproved = by 
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accountant, 
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M il 
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ly controlled 
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ire 


be added whic 
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in systems, services and equipment 


Business Television 


‘ n tra 


t different 
ther 


facilities 

is control 
om 

led pan 

feeding 
include 

sle 

CONSISES 


camera unit 


' 
al { 


camera Wilh a 
Which 
number of fixing holes by means of 
may be attached 
i tripod or other 
1} 
id not 
The 
ne 


designed 


we Close ircu Natl lindric 
or RI 


required The 


u 


video lower side int ure tapped a 


be displayed is Which the camera 


such mot support 


} , 
distance single 28-way camera cable 


short exceed 1,000 teet 


cumera control unit has been 
anv of the 
and attachments 
video procs 


mplifier producing a standard out 


CU 


k IN 


d on the 


upm 


lo serve Vary 


units 


building 
lo ink camera 


It 


principle that is 


lo 


{ | 
Acti 


add certain consists of a ssing 


nt 


found th 


possible 
tres 
wave form scan generating ei 
instance, the the 
) y" ‘ ot 


tor 


ystem it as il 


tor camera 
OVISION the binary 
accurate interlaced s« 
ning and a circuit which allows 
S amer: idjust itself 
varving scene illumination 
Ihe camera control panel carries 


It 


may 


ot 
latron calls 


14 , 
Cal ocu 


opt automatt 


ittuct 


ment lo 
fitted 

ra ‘ ill the operating controls 

el unit and 

located up to 1.000 yards tron 

unit, to 


cable of 


ippropriate 


Wty can be 


Came Is al 
lirely separate 


is. tound 


\ 
1 liens change alt 


how camera control 


Selection of connected by 


diameter 


bor ft 
or] 


readet 


ails tick 


coupon 


HO] 


on | 


urther det 
enquiry 


Write to 


1 


Message Centre 
. rye * 
for *Time 

N electronic message centre. the 
4 Dyvnasort 
the offices of Time Magazine 
Main objective of this 
installation, which looks like a cross 
1 linotype machine and a 


illed in 
New 


new 


has been inst 


+ 
POrk 


between 


1960 


slot 


in 


ind 


is to sort incoming 
route them  auto- 
the appropriate edh- 
i job which formerly 
nine full-tume — clerks, 
ith 32 different lists 
plication of the job hes 
many of the 
\ Washington 
mav have 
t> items. 


ale 
Ol 


ure oO 
received 


il ! 


» thirts 


nessage 
Sopa 


iffect three 
‘ditorral desks a 

conference, for 
national 
athairs, 


may 


Covers 
foreign 


Catezxormes as 
categories ts the 
in appheation. There 


I coded 


ts listed , 
the Dyvnasort and 
passed to the 
bution chief. He presses 
buttons on. the 
electronic 
o action: In seconds he 
number of 
ear ible to send 
ited master to the duph 
ire returned, 
sress buttons which 
ippropriate slots in the 
bution rack which 1s 
vw machine's side. And 
e comes in each lighted 
the job is done 
that the installation wall 
d for itself ain) fifteen 
nd that in addition flow- 
cables and wires “ hich 
yut 40 in hour 
considerably speeded 
orts are on order. and 
xd Engineering Co, U § 
es In English associates, 
nstall of them in the 


ate 
IS 


priate 


Aringinye the 


copies 


i 
1 IS 


thus 


and 


Messages 


i 2 
one 
> lone 

details tick HO2 on 
coupon on pege 


re 
her 
enquiry 
rit to 
GUentrres Tine 
uw Britain) Ltd 
Bond Street Hou 
1S New Bond Street 


London, W 4 


For Rapid Access 
to Cards 


AN oper 
. at the electrically operated 
Rolstar desk has immediate access 
to any section of index cards with 
out bending or stretching 

The Rolstar is available for 
housing from 5,000 to 60.009 cards 
and is constructed to cater tor all 
sizes of cards. Existing cards and 
folders can also be used. Records 
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itor sitting comiortably 








may be = filed) == alphabetically. 
numerically, by geographical loca 
tion or In any way to suit the needs 
of a particular organisation. 
Based on the rotary principle. 
this fully-mechanised unit ts 
designed to give total visibility and 
speedy reference to any card and 
enables one to file the maximum 
number of cards in the minimum 
space 
Cards of up to six inches high 
are contained in cabinets which 
contain eight trays rotating round 
the whee Almost noiseless in 
use, the Rolstar can be rapidly 
converted for operation by hand 
in the event of a power failure 
The cabinets measure 48 inches 
high and are 56 inches from front 
to back 
Prices 


£228 5s 


range from £207 

according to size 
bor turther details tick HO3 on 

the reader enquiry coupon on page 

43. or write to 

EN Mason & Sons Ltd 

{rolight Works 

C olchester 

Fossen 


1O0s. to 


Control Panel 

‘* . . . 
Simplification 

A SIMPLIFIED = and 
** control panel wiring system. 
the G C Panellogic, which will 
reduce plug board wiring costs on 
punched 
innounced recently 
logic kit 


flexible 


installations, 
AG C Panel- 
comprises all tools and 
Ss needed for most types of 
plug board The ditlerent wire 
yours allow for complete colour 
ding. Wiring can then be traced 
ually. and and checked 
yy terminal posts, without remoy 
from the panel or the 
my the machine More 
plugboards — can be 
ictieved bv this svstem-— itis 
charmed the hand tool 
Wires to be cut 

exact lengths 
details tick HOF on 


coupon on pag: 


card Was 


Tha 


tested 
ng Wifes 
panei t 


. ' 
COMP 


since 
illows 
onnected in 
For turther 


the reader 


pro 


vided and 


enquiry 
Write to 
Punched Card 
fhhev House 
bictoria Street 
london, SW 4 


$30 oF 


“Cool” for 
Square Roots 
A NEW desk calculator designed 


» assist architects. engineers 


ind surveyors was recently announ 
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ced by Bulmers. The notable 
feature of this calculator, the 
Friden SRW, is its ability to extract 
square roots automatically 

The square root unit operates by 
setting up the radicand on the key- 
board; at the touch of a key the 
square root appears on the dials, 
and the root thus obtained can be 
retained in the machine for further 
use. The SRW also handles auto- 
matic multiplication, automatic 
division, accumulative multiplica- 
tion (for which it has the split upper 
dial feature), and has other charac- 
teristic features of Friden calcula- 
tors, such as the automatic decimal 
point) positioning and keyboard 
lock 

The SRW £660. Special 
rates are available to technical 
colleges and educational establish 
mnts 

bor further details tick HOS on 
the reader enquiry coupon on page 
43. or write direct to 
Bulmer's (Calculators) Ltd 
I mipire House ° 
Se Martin’s-le-Grand 
London, EC | 


costs 


New Automatic 
Collator 
MACHINI may well 


be adapted to serve the needs 
of tabulator plain language output 
feed is the new automatic collating 
unit. the Gathermatic. 

The Gathermatic allows for the 
collating of paper trom 12 stations, 
with a mechanism for cutting out 
any station if desired, Each station 
is able to accommodate half a ream 
of paper trom three inches by five 
to Tt inches by four, and loading 
ean be carried out in than a 
minute on all 12 stations 

\ delivery rate of 6.000 sheets 
per hour i maintained = and 
the automatic stacker) assembles 
finished sets in. criss-cross 
An automatic stacker can 
idded to the machine and synchro 
nised with its operation 

The machine is equipped 
error-detection equipment, a 
detector and double-sheet detector 
being incorporated: the evidence of 
in error the machine 
matically so that the operator can 
make corrections without having to 
check 
deficient 

For further details tick HOG on 
the reader enquiry 
43. or write to 
Gordon and Gotch Ltd 
75-79 } arringdon Street 


London. E. ¢ 4 


which 
4 


less 


fashion 


also be 


with 
MISs- 


Stops auto 


the set to see how it is 


coupon on page 


AL TOMIATIC 


Time-sharing for 


Dictators 


METHOD of allowing tor 
maximum time-sharing of re- 
cording equipment in a typists 
pool, and which that 
each dictators work is— clearly 
distinguished (by the use of sell- 
contained = detachable — coloured 
magnetic discs, each with a run- 
ning time of twelve minutes) is 
announced — by Rex Business 
Machines 
The main advantage of 
system as that the dictator 
the eNXisting = internal 
system of an oflice 
installation 


ensures 


such a 
can use 
telephone 
thereby saving 
Also it means 
that the system does not sulle 
from the limitations of the separ 
ately wired syst2m whereby it ts 
difficult and costly to expand on 
the number of dictating points 
available 

Under this system the 
telephones a pre-determined num- 
ber on a receiver Wired to the PAX 
(private telephone exchange), sys- 
tem. The PAX automatically hunts 
ind finds the first free dictation 
unit in the pool, whose operator 
answers. and then presses the 
“dictate” button. The dictator then 
controls the dise recording appara- 
tus through his telephone. When 
he taps the receiver plunger once 
the machine will immediately start 
recording. and this is indicated by 
the cessation of the ‘tick’ -a 
subdued equivalent of the dialling 
signal of an external telephone 
When this ceases, the dictator 
knows he is recording: when it 
resumes he knows that the machine 
has stopped. He can also stop the 
recording by tapping again on his 
plunger 

The usual *code® for calling the 
operator will be a. single digit 
dialling. The play-back code will 
be a triple-digit’ dialling, and the 
recall of the operator can be 
brought about by dialling another 
pre-determined number. Dictation 
is concluded by the dictator replac- 
ing his receiver on the stand. This 
will transmit: a visual and audible 
signal to the operator. She will 
immediately change the disc and 
clear the unt reader for the nent 
dictator 

Direct access facilitv. for 
busy executives is allowed for by 
fitting a  kev-controlled device 
under the telephone. thereby 
directly connecting the execulive to 
the Rex -units in the pool. This 
illows a * hold-dictation’ 
switch 1 e Operated to permit 
incoming telephone calls. Another 
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DECCA magnetic 


tape systems 





Type 4000 


12.AN readiness 


for the next generation of computers the Type 4000 
Tape Unit, embodying many novel features, is already in 


the advanced stages of development. 


— a 
in service with today’s great digital computers, 


40 Type 3000 Computer Magnetic Tape Units (comprising 80 tape 
transports) have been delivered to leading computer manufacturers 


and laboratories 


LEO COMPUTERS LTD 
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NATIONAL ELLIOTT 
ASSOCIATED ELECTRICAL INDUSTRIES 
ROTHAMSTEAD EXPERIMENTAL STATION 
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INTERNATIONAL COMPUTERS AND TABULATORS 


UNIVERSITY MATHEMATICAL LAB., CAMBRIDGI 


EDSAC II PEGASUS 
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DEUCE II 
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DECCA RADAR RESEARCH LABORATORIES 


DECCA RADAR 


tate, Walton Thames, Surrey 
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ASK US 


A great deal of information comes 
into the offices of AUTOMATIC 
DATA PROCESSING. Unfortun- 
ately we cannot publish all. But 
we retain everything—in files, on 
cards and in our heads. When 
queries arrive (on systems and 
products, books, courses, exhi- 
bitions, and even practical prob- 
lems) we can usually provide an 
answer or find someone who can 
Each month we publish in 
WHAT'S NEW the latest about 
new systems, services and equip- 
ment. We give below each item 
the address of the relevant com- 
pany. But if you want further 
information and are too busy to 
write a letter, just fill in the 


coupon below 





Reader Enquiry Service | 


From WHAT'S NEW 
Please send me further 


information on 


HO00v HOl HO02. 
HO03 H04 HOS. 
H06 HO07... HO08.. 
HO09 H1I0 


Please advise me on the following 


additional problem 


Name 
Company 


Position 


Address 





NOW MAIL THIS 
COUPON TO: 
AUTOMATIC DATA 
PROCESSING, Reoder Enquiry 
Service, Mercury House, 109-119 
Waterloo Road, London, SE! 
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useful additional feature is a 
combined monitor and busy-out 
switch which enables the operator 
by pressing down a key, and using 
a change over switch, to change 
dictation trom machine to 
another 

For turther details tick HO7 on 
the reader enquiry coupon on page 
write ty 
Business 


one 


43. of 
Rex 
TO Jotte 


Mach 


thrarn € 


nes Ltd 
Road 


ourl 


London, W 1 


Additional Storage 

Capacity 

"THE capacity 
the IBM 


system can 
addition ot a 


and economy of 


140] 


now he 


data 
increased by 
further 12.000 
positions of core storage in blocks 
of 4.000. This brings the maximum 
total up to 16.000 positions 
ANdvanced characteristics of the 
1401 storage, such as variable word 
length and alphanumeric represen 
tation, mean that this total capacity 
is equivalent to a substantially 
larger memory in systems that use 
more conventional types of storage 
bor turther details tick HOX on 
the reader enquiry coupon on page 
43. or write to 
IBM United Kingdom Ltd 
10) Wremore Street 
London, WI 


processing 


thie 


For book-keeping 


A NEW direct entry accounting 
“ macl National Cash. 
( 44. intended to handle all 

ng and accounting jobs 
lextbility. of pro 
registers. A 
Ivpes ot 
! final totalling for each 
» and the auto 
nting of ind tinal 
tabula 
opening and 
ng. The program bar can be 
imved in matter ol 
Balances and 


NOrmdyaiiy 


whine by 


posting, 
S seventeen 


rols all 


ir cont 
tllows for 
dates 
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slip and reverse 


Carriage 


seconds 
are 
iutomatically, 
While an automatic machine lock 
can be used to draw the operator's 
ittention to a credit lhe 
provide separate 
rccumulation of debit and 
balances. even when these 
ire printed in the column 

\ reverse key allows posting 
errors to be corrected simulta 
neously on all registers affected by 
the false entry Total keys enable 
totals or sub-totals to be printed in 
the same columns as the accounts, 


sub-balances 


balance 
machine can either 
or nel 
credit 


same 
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transferred simultaneously to 
for posting to con 
accounts, Features common to 
earlier models. the Class 31) and 
Class 32 are also incorporated. such 
is fluid drive carriage, 

platen providing independent con 
trol over vertical spacing each side. 


ind 
other 


trol 


registers 
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tne spit 
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W computing system which 


A NI 


he simplicity 


claim —combines 
operating 


with 


the makers 
ind low 
inalogue machine 
the more sophisticated data storage, 


input and output and 


Costs of an 


case ol 
wecuracy of the digital co 


launched 


mputel 
Was recently 

Claiming tor their Radic a 
much accuracy than 
machine, 


careful not to 


Very 
Con 


the 


vreatel 

ventional analogue 
Makers ure 
their new 


to the digital computer 


Ssugyest 
direct’ rival 


in payroll 


sVstenl us a 


Or sale 
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National Cash Reetst 
206 216 Marvichbone Road 
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does your sales order-invoicing automatically 


Speeds and streamlines work routines 
Eliminates human errors 
Saves time and money 


The FLEXOWRITER is an automatic machine 
which produces a code-punched tape as a 
by-product of writing the original document. 
This punched tape is then used to create 
other records automatically, eliminating the 
continuous manual reprocessing of data that 
runs up office costs. 

For example. the punched tape produced as 
an automatic by-product of a sales order 
automatically prepares the sales ‘nvoice, 
and punches cards for statistical reports. 
Purchase orders, goods received notes 
and many other records may be prepared 
with similar advantages. 

The FLEXOWRITER may be installed one at a 
time, in multiple units or in connection with 


auxiliary equipment, thus greatly expanding 


its applications. 
The choice of a FRIDEN FLEXOWRITER as the 


BUSINESS MACHINES basic unit in an automatic office opens the 
47-51 Worship Street, London, E.C.2. broadest opportunity for continued exten- 
Telephone: Monarch 9791 sion of automation. Start with one FRIDEN 
BRANCHES THROUGHOUT GREAT BRITAIN unit, then add others as each pays for itself. 
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CLASSIFIED ADVERTISEMENTS 


RATES: APPOINTMENTS VACANT, 4s. 6d. per line (minimum 3 lines), 40s. per display panel inch. APPOINTMENTS WANTED, 
4s. per lime, 35s. per display panel inch. Box No. charge, Is. extra. Address advertisements to The Classified Advertisements Manager. 
** Automatic Data Processing,"’ 109-119 Waterloo Road, London, §.E.1. Tel.: WATerloo 3388 (Ext. 32). 


APPOINTMENTS VACANT 


ELECTRONIC DIGITAL COMPUTERS 
—RESEARCH AND DEVELOPMENT 


LEO Computers Ltd. ts about to expand tts Research, Design and Development teams in order to extend and diversify 





LEO 


activities in the computer field Men who are keen to work in a stimulating environment with outstanding prospects fo 
rapid advancement are invited to apply for positions where they will be able to make a substantial contribution towards 


the suceess of our activities 


Vacancies exist for Physicists (P), Mathematicnins (M) and Engineers (6), if possible with relevant experience 

the following fields 

@ Development of automatic electronic reading equipment 

@ Component analysis for selection and utilisation 

@ bvaluation of electro-mechanical equipments to be linked to the 

@ Specifying functional requirements for new Computer systems 

@ Development of electrome circuits 

%& Successful appheants will be offered positions, on the monthly statf® at Intermediate or Senior level according to 
previous experience and qualifications (from H.N.C. to advanced degrees) 
Quarterly assessments of progress will allow the able man to proceed rapidly to the high income range 
Some financial assistance towards the cost of removal to the London area will be offered where appropriite 
To those whose applications seem suitable, full descriptive literature will be sent with an invitation to 
Pinkerton, Research Director, at our laboratories in North-West London 
Write giving details of career to 


ersonnel Manager, LEO Computers Limited, Hartree House, 1514-1594 Queensway, London, 
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> t S) dl — € 
FOR SENMUCONDLCTOR DIVISION 
l Mullard require a semiconductor Sales Engineer to operate in the computing 
SF ticld and to assist their customers in the design of high-speed transistor 
circuits. He will be backed by the effort of over 45 graduates in the Mullard 
Circuit Appheation Laboratory at Southampton 


MULLARD LIMITED Applicants should have previous experience with transistors in the computing 


or allied fields and should preferably be not less than age 25 














Semiconductor The position offers great scope to a successful circuit designer who now feels 
the urge to apply his conviction and experience outside the laboratory 

Di * s This is a key position in the electrome industry and the successful applicant 
vision cannot fail to make himself a master of his subject 
} 


Written application should be sent to 


Personnel Officer, MULLARD LIMITED, 
MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1. 
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SALARY: £1,04 285 p 
The successful applicant, although responsible to the 
Research Group, v be based at A.W.R.E. Aldermaston 
where a house or other accommodation will be provided 
scheme 
Send POST CARD for details to Personnel Manager 


(1727 297), U.K.A.E.A A.F RE... Harwell, Didcot, 
Berks! t 
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The Bull 3800 DP Series 
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BULL MACHINES LIMITED 


1M4, 11S Southampton Row 
Pelephone > CA Anecery S572 
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Things 
closing in 


on you? 


fycn using modern systems, is vour daily control and forward planning 
all you could wish” 

The “PNGuisn Erecrric’ KDP 10 is a comprehensive data processing 
system specifically designed tor business applications. It brings new 
Hexibility and speed to commercial administration 

KDP.10 is easily expandable: cconomic in space, power and maintenanee. 


l 


Let our system-study team discuss your problem with you. 


ENGLISH ELECTRIC nP-{ () 


I ‘e VN D MEARC ONT Howst STRAND 


Trent Stef. Telephone K 





